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Abstract: The purpose of this project is to maximize profit for a 
telecommunications system in Shared Tenant Services (STS) for a small 
office building. The office building is divided into four sections, called bays. 
Each bay is equipped with the following services: voice communication, 
data communication, voice message, and facility monitoring. A linear 
program was formulated with an objective function to maximize the profit 
for the entire system (building). The decision variables to be solved were the 
number of extension lines of each service used for each bay. The objective 
function coefficients were profits corresponding to the decision variables. 
The criteria were set from the results of a preliminary sample market survey 
from the tenants of that office building. This prototype linear program has 16 
decision variables and 39 constraints, and LINDO was used to solve the 
linear program. 
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The purpose of this project is to maximize profit for 

telecommunication system in Shared Tenant Services ( STS) for a 

small office building. 

The office building is divided into four sections, called 

bays. Each bay is equipped with the following services: voice 

communication, data communication, voice message, and facility 

monitoring. A linear program was formulated with an objective 

function to maximize profit for the entire system (building). The 

decision variables to be solved were the number of extension lines 

of each service used for each bay. The objective function 

coeffisients were profits corresponding to the decision variables. 

The criteria were set from the results of a preliminary sample 

market survey from the tenants of that off ice building. This 

linear program has 16 decision variables and 39 constraints, and 

LINDO was used to solve the linear program. 

* We thank Ms.Sue Gains, Telecommunication Manager for Harbor 
Bay Telecommunications, Alemeda, California for the useful 
insight during the model development process. 

C.P. Saravanabhava 
Dan Nguyen 
Alper Acar 
Vu Han 
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Heuristic Approach for Profit Optimization in STS. 

Multi-Tenant/Shared Tenant Services 
Introduction: 

The divestiture of Telecommunication in early 80's has led to rapid 

pace of technological change in communication and off ice automation 

technologies. As a result, an extensive array of integral voice and 

data communication systems are being offered. Also, the intensified 

competition present many opportunities for small telephone 

companies and entrepreneurs in the area of Multi-tenant/ Shared 

Tenant Services (STS) . 

STS involves a service provider, often the owner or the 

developer of the property, offering tenants communication equipment 

and services they can use on a shared basis. Service are customized 

and can range from providing simple telephone, access to PC's, 

electronic mail to tele or video conference. In generalized 

perspective, the provider of STS as to match closely the real needs 

and concerns of tenants with respect to information and 

communication. In the last several years, there has been a quit 

restructuring of STS industry. The market as regrouped and begin 

making progress in certain areas. STS has not made an big impact as 

many market research firm predicted. However, STS has left its mark 

on real estate owners as not an revenue source but as a basic 

amenity of the building. 

Lastly, considerable amount of interest and research is being 

reported in Europe and Japan. STS as broaden its focus on open 

network architecture STS and would lead into Building Automation 

Systems (BAS). 
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Heuristic Approach for Profit Optimization in STS. 

Concept and Technology: 

STS is essentially an inhouse telephone company (a service 

company) for office buildings, industrial complexes and shopping 

mall s with compete range of tel ecom services to offer including 

data network capability. 

The STS facility consists of a PBX switching system operating 

as a miniature telephone company . On one side of the switch are 

trunks (Central off ice lines) that carry traffic to and from the 

building. On the other side of the swi tch, l i nes lead to the 

telephone or Data extensions of individual tenants. 

STS Concept Diagram 
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Heuristic Approach for Profit Optimization in STS. 

central Role of the Private Branch Exchange (PBX) 

In the early stages of business telecommunications, each telephone 

was unique, and had a separate number. In other words, if a 

business wanted to use several telephones, it would make 

arrangements to get several telephones from the telephone company. 

As the number of telephones being used by business increased 

rapidly, the strain on the central switches connecting these 

telephones together also increased. If a company had several 

telephones, and if employees from within the company wished to 

speak with each other, then their calls were channeled through the 

telephone company's switch. 

In order to cut down costs, the private switchboard was 

created and each company with a great number of telephones was able 

to have an operator who would answer the telephone and direct the 

call. These switchboards were the forerunners of today's Private 

Branch Exchange (PBX). 

The switchboard solution made it possible for the company to 

purchase only a few lines between itself and the telephone 

company's switch, thus reducing costs. Each telephone no longer 

had to be connected to a separate telephone l i ne. In addition, 

whe n one person within the company was calling another person 

within the company, the call could be routed through the 

switchboard without leaving the company to transit through the 

tele phone company's switch. Naturally, this saved a great deal of 
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money and was a generally effective solution. 

As the microelectronics revolution swept through the world of 

telephone, the PBX became digital. To the user, a Digital 

Electronic Private Automatic Branch Exchange (EPABX) does not 

appear to be any different from an older analogue PBX, except that 

it offers more features. With EPABX, the switching of telephone 

circuits takes place though microelectronics, usually through tone 

dialing instead of pulse dialing. Since EPABX is based on 

microprocessors, it has many features: 

* Programmability of Numbers for Moves 

Changing telephone numbers is done through software 

programming rather than by actually disconnecting and 

reconnecting telephone wires. This makes it possible for 

people to "take their telephone numbers with them" as they 

move from one department to another within an organization. 

* Call Detail Reporting and Private Accounting 

PBX can provide a complete listing of each call made by each 

individual telephone, including the charges associated with 

those calls. In this way, it is possible to isolate the 

calling patterns of each individual in order to enforce 

expenditure patterns for long distance calling. Call detail 

reporting is an important feature for establishing the true 

source of costs, and it helps a great deal in the management 

of calling pattern. 

* Number Access Control 
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Heuri stic Approach for Profit Optimization in STS. 

Another useful feature of the PBX is its ability to 

discriminate between different telephones. Some telephones 

can be given complete dialing access to the outside, whereas 

other telephones may be restricted only to calls within the 

PBX system or within the organization. Another variation 

might be allowing local calls within the city, but restricting 

long distance calls. This feature is very useful for 

providing universal telephone service within an organization 

without the risk of uncontrolled login distance telephone 

bills from persons who should not be calling login distance. 

* Speed Dialing 

PBX allow the caller to program frequently called numbers so 

that they can be "speed dialed" using only one or two numbers. 

* Automatic Callback and Camp-on 

In order to save time spent repeatedly calling a busy 

extension, the automatic call back option allows the user to 

place a call automatically when the desired extension become 

free. It is necessary to dial the busy extension only one, 

and the PBX will automatically call back the caller when the 

number that was formerly busy becomes available. The PBX 

therefore allows the caller to "camp-on" to the busy extension 

until it becomes available. 

* Call Forwarding 

Most PBX systems provide an ability to have incoming calls 

forwarded to another extension on the same PBX within the 
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organization. The user programs the PBX to turn on call 

forwarding and keys in the number to which the call should be 

forwarded. This useful feature helps persons without 

secretaries to avoid missing important incoming calls because 

they are temporarily at a different location. 

* Call Pickup 

Call pickup allows a person to pick up an incoming call which 

is going to another person's phone. This is useful when the 

second person is away from his or her desk or out of the 

office. The software features of the PBX allow pickup groups 

to be programmed into the system. Person who are in the same 

pickup group can intercept incoming calls to other persons in 

their group. 

* Conference Calling or Party Calls 

This feature allows more than two persons to speak together 

through the telephone. Usually one person calls a second 

person, places that person on hold, then calls a third person, 

and reconnects the second person. At that point, all three 

persons can speak with one another. Depending on the 

capabilities of the PBX, it is possible to add more than three 

persons to a conference call. 

* Hold 

The hold feature on the PBX allows the user to temporarily 

suspend a call while doing something else. Under these 

circumstances, the telephone connection is not lost, and it is 
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Heuristic Approach for Profit Optimization in STS. 

possible to reactivate the call with a simple flash hook. 

* Call Transfer 

The transfer feature of a digital PBX allows the person 

receiving a call to redirect it to another extension within 

the organization. In some organizations with several 

locations, a call may be redirected not only to another party 

within the same building, but to an entirely different city, 

many times without the caller realizing that the call is being 

redirected such great distances. 

* Shared Modems and Data Circuits 

Many PBXs also provide access to data circuits. Persons 

wishing to get access to a data circuit might dial a 

particular extension to be connected to a modem. The 

advantage of this is that the cost of the modem can be shared 

between many occasional users. With today technologies, it is 

possible to have both data and voice information traveling 

through the same circuits. 

As useful as these many features of the PBX are they are well 

known. A new type of technology that developed quickly in the late 

1980s has made great improvements in customer service for many 

business organizations. These new technologies give callers 

different types of options: they might make direct inquiries of a 

computer, or leave messages for pickup when the person being called 

is away. A firm can ach i eve these new capabilities f or its 

telecommunications system by adding new types of equipment to the 
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PBX network. 

* Automatic Call Distribution (ACD) Devices 

For a business setting up a call center to handle a large 

number of incoming calls, the ACD is indispensable in routing 

calls "to the next available agent who will assist you . " The 

ACD makes sure that calls are distributed evenly among the 

employees answering the telephone. 

* Voice Recognition Equipment 

The use of voice recognition equipment has been very 

successful when a business is required to give a high volume 

of answers to highly similar questions. 

* Voice Response Units and Transaction Processing Interfaces 

Voice response units take information from a computer and 

generate a human voice for the caller. When VRUs are 

connected to a transaction processing interface unit, a 

linkage directly to a computer system can be established. * 
Voice Store and Forward System (Voice Mail) 

Voice store and forward systems act more or less like a 

personal answering machine, except that they are centered in 

the PBX. Messages can be received remotely, the same as with 

an answering machine, but messages can a l so be forwarded to 

other persons; some messages may be sent to several persons at 

the same time. 
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Model development: 

The process of modeling hinges on the EPBAX system 

design. In any communication system design the fundamental 

design depends on the Grade of service level provided and 

Traffic Intensity (TI) in area of interest. In this case Bay 

Area. 

Grade of service level: 

Generally it is accepted in communication practice, one 

chooses a grade of service that corresponds to the probability 

of blocking. For example, P .01 service means that the line 

will indicate busy for 1 out of 100 calls. Standard 

communication statistics tables are available from the 

telephone utility company serving the area of interest (Bay 

Area). This table is called Erlang c formula Chart. Sample 

Table is enclosed in Appendix. 

Communication Traffic Measurement: ( Traffic Intensity - TI ) 

The international unit of communication traffic measurement is 

Erlang (E) . It is dimensionless unit 

1 E = 1 hour-call / hour / line . 

For example person A calling person B over line-1 and talk for 

1-hour, the traffic load on line-1 was 1 E. 

In North America the unit of measure is 100 Circuit calls per 

second (CCS). 

1 E 36 ccs. 
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Parameters needed to determine TI are: 

1) Busy Hour Calls Attempt - BHCA - 5 I line. 

2) Average Holding Time - AHT 1.5 minutes / line 

Traffic intensity (TI) or load per line in Bay Area is 

obtained from the utility company servicing that area. 

Type of line BHCA AHT E 

Trunk or c.o line {T} 12 3.0 0.6 

Extension Line (L) 3 1. 5 0.1 

From the above table the Extension-to-Trunk ratio is 6:1. 

For our project the office building under consideration is 

divided into four bays. The number of offices or tenants in 

each bay is given below. 

Bay-1 Bay-2 Bay-3 Bay-4 

5 4 5 6 

Services offered are: 

VC = Voice Communications 

DC Data Communications 

VM Voice Message 

FM = Facility Monitoring 
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Variable definition table: 

I 
Services 

I 
Bay-1 

I 
Bay-2 I Bay-3 I Bay-4 I 

Voice Communication Xll X12 X13 X14 

Data Communication X21 X22 X23 X24 

Voice Message X31 X32 X33 X34 

Facility Monitoring X41 X42 X43 X44 

Where Xll - no. of vc lines in Bay - 1 
X12 - no. of vc lines in Bay - 2 
X13 - no. of vc lines in Bay - 3 
X14 - no. of vc lines in Bay - 4 
X21 - no. of DC lines in Bay - 1 
X22 - no. of DC lines in Bay - 2 
X23 - no. of DC lines in Bay - 3 
X24 - no. of DC lines in Bay - 4 
X31 - no. of VM lines in Bay - 1 
X32 - no. of VM lines in Bay 2 
X33 - no. of VM lines in Bay - 3 
X34 - no. of VM lines in Bay - 4 
X41 - no. of FM lines in Bay - 1 
X42 - no. of FM lines in Bay - 2 
X43 - no. of FM lines in Bay - 3 
X44 - no. of FM lines in Bay - 4 
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Market survey table: 

A prelimary sample market survey indicates the possible 

demand range, minimum - maximum number of extension lines the 

tenants of the off ice building felt needed. 

Demand Table: 

I Services 

I 
Bay-1 

I 
Bay-2 

I 
Bay-3 

I 
Bay-4 16 

Voice Communication 8-15 7-10 6-12 6-13 27-50 

Data Communication 5-8 6-9 4-6 4-6 19-29 

Voice Message 7-14 5-8 4-10 3-9 19-41 

Facility Monitoring 5-15 4-12 5-15 6-18 20-60 

I Range on Bays 

I 
25-52 

I 
22-39 

I 
19-42 

I 
19-46 1185/180 I 

From the sample survey table the total no of lines required is 

the total of the maximum range number = 180 extensions 

Our objective is to find the optimal solution for maximization 

of profit by Linear programming model. The solution of the 

model will give us the optimal allocation of the extension 

lines to services and Bay wise. 
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Objective Function: 

z = Maximize Prof it. 

Max z = 

+ 

+ 

+ 

dl ( Xll + X12 + X13 + X14) 

d2 ( X21 + X22 + X23 + X24) 

d3 ( X31 + X32 + X33 + X34) 

d4 ( X41 + X42 + X43 + X44) 

Where, dl is profit in $ per extension from voice 

communication 

d2 is profit in $ per extension from data 

communication 

d3 is prof it in $ per extension from voice message 

d4 is profit in $ per extension from facility 

monitoring. 

Economic Analysis on Capital Equipment: 

To determine dl - d4, economic analysis on capital equipment 

is required and calculations is shown below. 

The system requirements are: 

Extension to Trunk ratio is 6:1 (Ref page - 11 ) 

Total number of extension is 180 

Therefore, the number trunk lines required is 180 / 6 
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Heuristic Approach for Profit Optimization in STS. 

Types of equipment: 

EPBAX 30 X 180 

Computer systems ( 2 Mips ) 

- Voice mail equipment 

Fax machine / card 

- Modem card 

- Protocol converter 

- Communication software 

Please note: 

In calculating d4, the cost of extension line provided is only 

considered. Cost magnetic door access units and central system 

not included cost analysis. The EPABX is just a switching 

interface between door access units and the central building 

monitoring system. It is done so to eliminated confusion and 

integrate all low voltage wiring in the building. 
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Life cycle of capital investment 

Cost of capital (interest) 

Aggregate cost of 30 X 180 lines EPBAX 

computer System 

Voice mail equipment 

Modem 

Protocol converter 

Communication software 

Trunk line installation (30L @ $50) 

Wiring cost (200 L @ 20) 

Total cost of equipment 

Capital recovery factor (A/P)W%p~Y~~ 

5 years 

= 10% P.A. 

= $ 16,000 

= $ 8,000 

$ 12,000 

= $ 3,500 

= $ 4,000 

$ 1,000 

$ 1,500 

$ 4,000 

= $ 50,000 

= 0.2638. 

(from tables made available in any engineering economic book) 

Annualized Equipment Cost (AEC} = $ 50,000 * 0.2638 = $ 13,190 

P.A. 
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Operating Expenses: 

General Administration ($40 P . A. * 180L)= $ 7,200 

Maintenance ($44 P.A. * 180L) $ 7,920 

Utilities ($ 6 P.A. * 180L) = $ 1,080 

Local trunk service charge = $ 6,480 

($18 * 12 months * 30 Trunks) 

Insurance ($ 7 P.A. * 180L) = $ 1,260 

Total operating cost P.A. = $ 23 ,940 

Total cost equipment $/P.A 13,190 

Total Operating cost $/P . A 23 ,940 

Total cost $/P.A. 37,130 

Charge perline per Month• $17.00 

0

37130/(180 lines * 12 months) = $ 17/lin e/month. 
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Services Charg.es Cost Profit Decision 

in in in Co-

$/line $/line $/line efficients 

Voice Communication 18.00 17.00 1. 00 dl 

Data Communication 30.00 17.00 13.00 d2 

Voice Message 20.00 17.00 3.00 d3 

Facility Monitoring 24.00 17.00 7.00 d4 

EMGT - 5 4 0 . 20 



Heuristic Approach for Profit Optimization in STS. 

constraint sets: 

Monthly total charge must be greater than monthly total cost. 

i.e, 

18 Xll + 18 X12 + 18 Xl3 + 18 Xl4 + 30 X21 + 30 X22 + 30 X23 

+ 30 X24 + 20 X31 + 20 X32 + 20 X33 + 20 X34 + 24 X41 + 24 X42 

+ 24 X43 + 24 X44 >= 3060 

Sample survey indication of Minimum number of lines required. 

i.e, 

Xll + X12 + X13 + Xl4 + X21 + X22 + X23 + X24 + X31 + X32 

+ X33 + X34 + X41 + X42 + X43 + X44 >= 85 

Sample survey indication of Maximum number of lines required. 

i.e, 

Xll + Xl2 + Xl3 + Xl4 + X21 + X22 + X23 + X24 + X31 + X32 

+ X33 + X34 + X41 + X42 + X43 + X44 <= 180 

Bay-1 Minimum capacity constraint. 

Xll + X21 + X31 + X41 >= 25 

Bay-2 Minimum capacity constraint. 

Xl2 + X22 + X32 + X42 >= 22 

Bay-3 Minimum capacity constraint. 

Xl3 + X23 + X33 + X43 >= 19 

Bay-4 Minimum capacity constraint. 

Xl4 + X24 + X34 + X44 >= 19 

Bay-1 Maximum capacity constraint. 

Xll + X21 + X31 + X41 <= 52 

EftGT - 540. 21 



Heuristic Approach for Profit Optimization in STS. 

Bay-2 Maximum capacity constraint. 

X12 + X22 + X32 + X42 <= 39 

Bay-3 Maximum capacity constraint. 

X13 + X23 + X33 + X43 <= 42 

Bay-4 Maximum capacity constraint. 

X14 + X24 + X34 + X44 <= 46 

Voice Communication Minimum Constraint . 

Xll + X12 + X13 + X14 >= 27 

Data Communication Minimum Constraint. 

X21 + X22 + X23 + X24 >= 19 

Voice Message Minimum Constraint. 

X31 + X32 + X33 + X34 >= 19 

Facility Monitoring Minimum Constraint. 

X41 + X42 + X43 + X44 >= 20 

Voice Communication Maximum Constraint. 

Xll + X12 + X13 + X14 <= 50 

Data Communication Maximum Constraint. 

X21 + X22 + X23 + X24 <= 29 

Voice Message Maximum Constraint. 

X31 + X32 + X33 + X34 <= 41 

Facility Monitoring Maximum Constraint. 

X41 + X42 + X43 + X44 <= 60 
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Whatever happens at least tenants will reguire Voice 

Communication lines. Minimum Voice communication Constraint. 

Xll >= 8 

X12 >= 7 

X13 >= 6 

X14 >= 6 

Generally Voice Communication services have are greater then 

Data Communication and Voice Message services. 

Xll - X21 >= 0 for Bay-1 

X12 - X22 >= 0 for Bay-2 

X13 - X23 >= 0 for Bay-3 

X14 - X24 >= 0 for Bay-4 

Xll - X31 >= 0 for Bay-1 

X12 - X32 >= 0 for Bay-2 

X13 - X33 >= 0 for Bay-3 

X14 - X34 >= 0 for Bay-4 

EPABX lines are used for interface Magnetic door access units 

to Building Automation System. Atleast one door access is 

needed for each office unit. Three lines or access units per 

office unit is the Maximum allowed per office in each bay. 

X41 >= 

X42 >= 

X43 >= 

X44 >= 

ENGT - 540. 
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LINDO Model: 

MAX Z = Xll + X12 + X13 + Xl.4 + 13 X21 + 13 X22 + 13 X23 + 

13 X24 + 3 X31 + 3 X32 + 3 X33 + 3 X34 + 7 X41 + 7 X42 

+ 7 X43 + 7 X44 

SUBJECT TO 

2) 18 Xll + 18 Xl2 + 18 X13 + 18 X14 + 30 X21 + 30 X22 

+ 30 X23 + 30 X24 + 20 X31 + 20 X32 + 20 X33 + 20 X34 

+ 24 X41 + 24 X42 + 24 X43 + 24 X44 >= 3060 

3) Xll + Xl2 + X13 + Xl4 + X21 + X22 + X23 + X24 + X31 

+ X32 + X33 + X34 + X41 + X42 + X43 + X44 >= 85 

4) Xll + X12 + Xl3 + X14 + X21 + X22 + X23 + X24 + X31 

+ X32 + X33 + X34 + X41 + X42 + X43 + X44 <= 180 

5) Xll + X21 + X31 + X41 >= 25 

6) X12 + X22 + X32 + X42 >= 2 

7) 

8) 

9) 

10) 

11) 

12) 

13) 

14) 

15) 

16) 

17) 
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X13 + X23 + X33 + X43 >= 

Xl4 + X24 + X34 + X44 >= 

Xll + X21 + X31 + X41 <= 

X12 + X22 + X32 + X42 <= 

X13 + X23 + X33 + X43 <= 

X14 + X24 + X34 + X44 <= 

Xll + X12 + X13 + X14 >= 

X21 + X22 + X23 + X24 >= 

X31 + X32 + X33 + X34 >= 

X41 + X42 + X43 + X44 >= 

Xll + X12 + X13 + X14 <= 

19 

19 

52 

39 

42 

46 

27 

19 

19 

20 

50 
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18) X21 + X22 + X23 + X24 <= 29 

19) X31 + X32 + X33 + X34 <= 41 

20) X41 + X42 + X43 + X44 <= 60 

21) Xll >= 8 

22) Xl2 >= 7 

23) Xl3 >= 6 

24) Xl4 >= 6 

25) Xll - X21 >= 0 

26) Xl2 - X22 >= 0 

27) Xl3 - X23 >= 0 

28) X14 - X24 >= 0 

29) Xll - X31 >= 0 

30) Xl2 - X32 >= 0 

31) Xl3 - X33 >= 0 

32) Xl4 - X34 >= 0 

33) X41 >= 5 

34) X42 >= 4 

35) X43 >= 5 

36) X44 >= 6 

37) X41 <= 15 

38) X4 2 <= 12 

39) X43 <= 15 

40) X44 <= 18 

END 
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LP OPTIMUM FOUND AT STEP 24 

OBJECTIVE FUNCTION VALUE 

l} 969.00000 

VARIABLE VALUE REDUCED COST 

Xll 14.500000 .000000 

X12 13.500000 .000000 

X13 11.666670 .000000 

X14 9.333333 .000000 

X21 8.000000 .000000 

X22 .000000 .000000 

X23 11. 666670 .000000 

X24 9.333333 . 000000 

X31 14.500000 .000000 

X32 13.500000 .000000 

X33 3.666667 .000000 

X34 9.333333 .000000 

X41 15.000000 .000000 

X42 12.000000 .000000 

X43 15.000000 .000000 

X44 18.000000 .000000 
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ROW SLACK OR SURPLUS DUAL PRICES 

2) 952.000000 .000000 

3) 94.000000 .000000 

4) 1.000000 .000000 

5) 27.000000 .000000 

6) 17.000000 .000000 

7) 23.000000 .000000 

8) 27.000000 .000000 

9) .000000 1.000000 

10) .000000 1.000000 

11) .000000 1.000000 

12) .000000 1.000000 

13) 22.000000 .000000 

14) 10.000000 .000000 

15) 22.000000 .000000 

16) 40.000000 .000000 

17) 1.000000 .000000 

18) .000000 12.000000 

19) .000000 2.000000 

20) .000000 .000000 

21) 6.500000 .000000 

22) 6.500000 .000000 

23) 5.666667 .000000 

24) 3.333333 .000000 

25) 6.500000 .000000 
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26) 13.500000 . 0000 00 

27} .000000 .000000 

28) .000000 . 000000 

29) .000000 .000000 

30) .000000 .000000 

31) 8.000000 .000000 

32) .000000 .000000 

33) 10.000000 .000000 

34) 8 . 000000 .000000 

35) 10.000000 .000000 

36) 12.000000 .000000 

37) .000000 6.000000 

38) .000000 6.000000 

39) .000000 6.000000 

40) .000000 6.000000 
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NO. ITERATIONS= 24 

RANGES IN WHICH THE BASIS IS UNCHANGED: 

OBJ COEFFICIENT RANGES 

VARIABLE CURRENT ALLOWABLE ALLOWABLE 

COEF INCREASE DECREASE 

Xll 1. 000000 .000000 .000000 

X12 1.000000 .000000 .000000 

X13 1.000000 .000000 .000000 

X14 1.000000 .000000 3.000000 

X21 13.000000 .000000 .000000 

X22 13.000000 .000000 INFINITY 

X23 13.000000 3.000000 .000000 

X24 13.000000 .000000 .000000 

X31 3.000000 .000000 .000000 

X32 3.000000 12.000000 .000000 

X33 3.000000 .000000 1.500000 

X34 3.000000 .000000 .000000 

X41 7.000000 INFINITY 6.000000 

X42 7.000000 INFINITY 6.000000 

X43 7.000000 INFINITY 6.000000 

X44 7.000000 INFINITY 6.000000 
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RIGHTHAND SIDE RANGES 

ROW CURRENT ALLOWABLE ALLOWABLE 

RHS INCREASE DECREASE 

2 3060.000000 952.000000 INFINITY 

3 85.000000 94.000000 INFINITY 

.·. 
4 180.000000 INFINITY 1.000000 

5 25.000000 27.000000 INFINITY 

6 22.000000 17.000000 INFINITY 

7 19.000000 23.000000 INFINITY 

8 19.000000 27.000000 INFINITY 

9 52.000000 1.000000 6.500000 

10 39.000000 1.000000 8.000000 

11 42.000000 1.000000 6.500000 

12 46.000000 1.000000 6.500000 

13 27.000000 22.000000 INFINITY 

14 19.000000 10.000000 INFINITY 

15 19.000000 22.000000 INFINITY 

16 20.000000 40.000000 INFINITY 

17 50.000000 INFINITY 1.000000 

18 29.000000 3.250000 1.000000 

19 41.000000 4.000000 1.000000 

20 60.000000 INFINITY .000000 

21 8.000000 6.500000 INFINITY 

" 22 7.000000 6.500000 INFINITY 
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23 6.000000 5.666667 INFINITY 

24 6.000000 3.333333 INFINITY 

25 .000000 6.500000 INFINITY 

26 .000000 13.500000 INFINITY 

27 .000000 6.500000 11.000000 

28 .000000 6.500000 9.999999 

29 .000000 8.000000 5.500000 

30 .000000 8.000000 5.500000 

31 .000000 8.000000 INFINITY 

32 .000000 8.000000 5.500000 

33 5.000000 10.000000 INFINITY 

34 4.000000 8.000000 INFINITY 

35 5.000000 10.000000 INFINITY 

36 6.000000 12.000000 INFINITY 

37 15.000000 .000000 1.000000 

38 12.000000 .000000 1.000000 

39 15.000000 .000000 1.000000 

40 18.000000 .000000 1.000000 
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SOLUTIONS (from LINDO Printout) 

The objective function value is 969.00. This means that the 

total monthly profit for the entire STS system is $969.00. 

The number of extension lines for each service for each bay 

resulted from the LP are listed below: 

Bay 1 Bay 2 Bay 3 Bay 4 

Voice Communication 15 14 12 9 

Data Communication 8 0 12 9 

Voice Message 15 14 4 9 

Facility Monitoring 15 12 15 18 

The reduced costs for all decision variables are zero. The 

reduced cost is defined as the amount by which profit will 

decrease if the nonbasic variable is increased by 1 (while all 

other nonbasic variables remain equal to zero) . In this case, 

since all reduced costs are zero, then there were no nonbasic 

variables. 
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SENSITIVITY ANALYSIS (Refer to LINDO Printout) 

Objective Function Coefficient Ranges 

If the objective function coefficients stay within the 

following ranges, then the optimal solution remains unchanged. 

EMGT - 540. 

1.00 < Cll < 1.00 

1.00 < C12 < l.00 

1.00 < C13 < 1.00 

1.00 < C14 < 1.00 

13.00 < C21 < 13.00 

-INF < C22 < 13.00 

13.00 < C23 < 16.00 

13.00 < C24 < 13.00 

3.00 < C31 < 3.00 

3.00 < C32 < 15.00 

1.50 < C33 < 3.00 

3.00 < C34 < 3.00 

1. 0 0 < C41 < INF 

1. 00 < C42 < INF 

1.00 < C43 <INF 

1. 00 < C44 < INF 
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Dual Prices (Shadow Prices) 

If there were one more extension line available for each bay 1, 2, 

3, and 4, then we would earn an extra $1.00 profit from each of the 

bays. 

If there were one more extension line available for Facility 

Monitoring for each bay 1, 2, 3, and 4, then we would earn an extra 

$6.00 profit from each of the bays. 

If there were one more extension line available for Data 

Communication service, we would earn an extra $12.00 profit. 

If there were one more extension line available for Voice Message 

service, then we would earn an extra $2.00 profit. 

Slacks and Surpluses 

See LINDO printout for the slack or surplus of each constraint. 

The numbers in the Slack or Surplus column are slacks or surpluses 

must satisfy the constraints in order for LINDO to solve for the 

optimal solution of 969.00. If the constraint has <=, then the 

number is slack. 

surplus. 
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If the constraint has >=, then the number is 
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Righthand Side Ranges 

If the righthand sides of the constraints stay within the following 

ranges, then the optimal solution remains unchanged. 
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-INF < ROW2 < 4012 

-INF < ROW3 < 179 

179 < ROW4 < INF 

-INF < ROW5 < 52 

-INF < ROW6 < 39 

-INF < ROW7 < 42 

-INF < ROWS < 46 

45.5 < ROW9 < 53 

31 < ROWlO < 40 

35.5 < ROWll < 43 

39.5 < ROW12 < 47 

-INF < ROW13 < 49 

-INF < ROW14 < 29 

-INF < ROW15 < 41 

-INF < ROW16 < 60 

49 < ROW17 < INF 

28 < ROW18 < 25.75 

40 < ROW19 < 37 

60 < ROW20 < INF 

-INF < ROW21 < 14.5 
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-INF < ROW22 < 13.5 

-INF < ROW23 < 11. 67 

-INF < ROW24 < 9.33 

-INF < ROW25 < 6.5 

-INF < ROW26 < 13.5 

-11 < ROW27 < 6.5 

-10 < ROW28 < 6.5 

-5.5 < ROW29 < 8 

-5.5 < ROW30 < 8 

-INF < ROW31 < 8 

-5.5 < ROW32 < 8 

-INF < ROW33 < 15 

-INF < ROW34 < 12 

-INF < ROW35 < 15 

-INF < ROW36 < 18 

14 < ROW37 < 15 

11 < ROW38 < 12 

14 < ROW39 < 15 

17 < ROW40 < 18 
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CONCLUSION: 

Based on our output from LINDO, the maximum profit that we 

could get for the entire STS system is $969.00. If we could add 

another extension line we would add a line for data communication 

since it has the largest shadow price of $12. 00, that is an 

increase of $12.00 in profit. 

Since the profit for the entire system is only $969.00 per 

month, we would not want to invest in this office building under 

the stated conditions and constraints from the preliminary market 

survey. Obviously, $969.00 monthly profit does not look attractive. 

If we were to invest in this office building, the profit needs 

to be reasonable. To do this, we need to increase monthly charge 

for the services or install more lines to the building. If the 

above options did not work then we can look at the option of 

lowering the equipment and operating cost, possibly by renting 

equipment instead of buying, in order to obtain higher profit. 

The biggest hang up for this project was to come up with the 

monthly costs for the services. Even though Harbor Bay 

Telecommunications provided us with other telecommunication data 

information, they did not provide the cost data. Cost data in this 

business is proprietary, therefore, we could not get them from 

anywhere else either. We gathered information from past knowledge, 

articals and documents to come up with the costs for the services 

for this project. Until real cost information can be obtained, the 

costs used for this project remain as estimates. 
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Appendix 
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Appendix A. Poisson Distribution Tables, 1-100 Lines to P 10 

Tninks 

I 
2 
3 
4 
5 

6 
7 
8 
9 

--I.'> 10 

II 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

Hundred Call Seconds and Percent Use at Various Service Levels for Group Sizes of I to 50 

The table number indicates the number of calls per 1000 encountering all equipment in the group busy. 

Table I Table 5 Table 10 Table 20 Table 30 Table 40 Table 50 Table 60 Table 70 Table 80 Table 90 Table JOO 
---- 3-.----3-.----3-.----3-.----3-.-----%-----%-----%-----3-----3-----3-0 

----3- Tnwks 

ccs Usage CCS Usage CCS Usage CCS Usage CCS Usage CCS Usage CCS Usage CCS Usage CCS Usage CCS Usage CCS Usage CCS Usage 

.l . l 
1.6 2.3 
6.9 6.4 

15 .4 10. 7 
26.6 14.8 

40.0 18.5 
54.7 21.7 
70.9 24.6 
88.2 27. 2 

107 29.7 
126 31.8 
145 33.6 
l 66 35.5 
187 37.1 
208 38.5 
231 40.0 
253 41.3 
276 42.6 
299 43.7 
323 44.9 

346 45.8 
370 46.7 
395 47.7 
419 48.5 
444 49.3 
469 50.1 
495 50.9 
520 51.6 
545 52.2 
571 52.9 
597 5 3.5 
624 54.2 
650 54.7 
6 76 55.2 
703 55.8 
729 56.3 
756 56.8 
783 57.3 
810 57.7 
8 3 7 5 8. I 
865 58.6 
892 59.0 
919 59.4 
947 59.8 
975 60.2 

1003 60.6 
1030 60.9 
1058 61.2 
1086 61.6 
1115 61.9 

.2 .5 
3.7 4.8 

12.2 11.3 
24.2 16.8 
38. 9 21.6 

55.4 53.7 
73.4 29.1 
92.5 32.1 

l l 3 34.9 
134 37.2 

156 39.4 
178 41.2 
201 42.9 
224 44.4 
248 45.9 
273 47.4 
297 48.5 
322 49.7 
347 50.7 
3 7 3 51.8 

399 52.8 
4 24 53.5 
451 54.5 
477 55.2 
504 56.0 
531 56.7 
558 57.4 
585 58.0 
612 58.6 
640 59.3 

667 59.8 
695 60.3 
723 60.8 
751 61.4 
779 61.8 
807 62.3 
836 62.8 
864 63. 2 
892 63.5 
921 64.0 
950 64.4 
979 64. 7 

1008 65.1 
1036 65.4 
1066 65.8 
1095 66.1 
1124 66.4 
1153 66.7 
1183 6 7.1 
1212 67.3 

.4 1.0 
5.4 7.5 

15.7 14.5 
29.6 20.6 
46.1 25.6 

64.4 29.8 
83.9 33.3 

l 05 36.5 
126 38.9 
149 41.4 
172 43.4 
195 45.1 
220 47.0 
244 48.4 
269 49.8 

294 SI. I 
320 52.3 
346 53.4 
373 54.5 
399 55.4 

4 26 56.4 
453 57.2 
480 58.0 
507 58.7 
5 35 59.4 

562 60.1 
590 60.7 
618 61.3 
647 62.0 
675 62.S 
703 63.0 
732 63.6 
760 64.0 
7 89 64.S 
818 64.9 
84 7 65.4 
878 65.8 
905 66.2 
935 66.6 
964 66.9 
993 6 7.3 

1023 67.7 
1052 68.0 
1082 68.3 
1112 68.6 
1142 69.0 
1171 69.2 
1201 69.5 
1231 69.8 
1261 70.1 

.7 2.0 
7.9 10.9 

20.4 18.9 
36. 7 25.5 
55.8 31.0 
76.0 35.2 
96.8 38.4 

l 19 41.3 
142 43.8 
166 46.1 

191 48.2 
216 50.0 
241 51.5 
267 53.0 
293 54.3 
320 55.6 
347 56.7 
374 57.7 
401 58.6 
429 59.6 

458 60.6 
486 61.4 
514 62.3 
542 62.8 
571 63.4 

599 64.0 
627 64.5 
656 65.1 
685 65.6 
715 66.2 
744 66.7 
773 67.I 
803 67.6 
872 68.0 
862 68.4 

892 68.8 
922 69.2 
952 69.6 
982 69.9 

1012 70.3 
1042 70.6 
1072 70.9 
1103 71.3 
1133 71.S 
1164 71.8 

1194 72.1 
1225 72.4 
1255 72.6 
1286 72.9 
1317 73.2 

I. I 3. l 
9.7 13.5 

24.0 22.2 
41.6 28.9 
61.6 34.2 
82.8 38.3 

l 05 41.7 
129 44.8 
153 47.2 
178 49.4 

204 51.S 
230 53.3 
256 54. 7 
283 56.1 
310 57.4 
337 58.5 
365 59.6 
392 60.S 
420 61.4 
449 62.4 

478 63.2 
507 64.0 
536 64.7 
564 65.3 
593 65. 9 

623 66.6 
652 67.1 
682 67.7 
711 68. I 
741 68.6 
771 69.1 
801 69.5 
831 69.9 
861 70.3 
891 70.7 

922 71.1 
952 71.S 
982 71.8 

1013 72.1 
1043 72.4 
1074 72.8 
1104 73.0 
1135 73.3 
1166 73.6 
1197 73.9 

1228 74.2 
1259 74.4 
1291 74.7 
1322 74.9 
1353 75.2 

1.5 4.2 
11.3 15.7 
26.9 24.9 
45.7 31.8 
66.6 37.0 
89.3 41.3 

l 12 44.4 
137 47.6 
162 50.0 
188 52.2 

214 54.0 
240 55.6 
267 57. 1 
295 58.5 
322 89.6 
350 60.8 
378 61.8 
407 62.8 
436 63.8 
465 64.6 

494 65.3 
523 66.0 
552 66.7 
582 67.4 
611 67.9 
641 68.5 
671 68.9 
701 69.6 
731 70.0 
762 70.6 
792 71.0 
822 71.4 
852 71.7 
883 72.1 
913 72.5 
94~ 72.8 
975 73.2 

1006 73.5 
1037 73.9 
1069 74.2 
1099 74.4 
1130 74.7 
1161 75.0 
1192 75.3 
1223 75.5 

1255 75.8 
1286 76.0 
1317 76.2 
1349 76.5 
1381 76.7 

l.9 5.1 2.2 6.2 
12.9 17.9 14.2 19.7 
29.4 27.2 31.7 29.4 
49.1 34.1 52 36.1 
70.9 39.5 75 41. 7 
94.l 43.5 99 45.8 

118 46.8 123 48.9 
143 49.7 149 51.7 
169 52.2 175 53.9 
195 54.2 202 56.i 
222 56.l 230 58.1 
249 56.9 258 59. 7 
277 59.2 286 61.1 
305 60.5 314 62.2 
333 61.7 34 2 63.3 

362 62.9 371 64.4 
390 63. 7 400 65.3 
419 64.7 429 66.1 
448 65.5 458 66.9 
477 66.3 488 67.8 

501 67.1 517 68.3 
536 67.7 547 69.2 
566 68.4 577 69.7 
596 69.0 608 70.3 
626 69.6 638 70.8 
656 70. I 669 71.4 
686 70.6 699 71.9 
717 71.1 730 72.5 
74 7 7 1.6 761 72.8 
778 72.0 792 73.3 
809 72.5 823 73.6 
840 72.9 854 74.2 
871 73.3 885 74.4 
902 73.7 917 75.0 
933 74. l 948 75.3 
964 74.4 979 7 5.6 
995 74.7 1011 75.8 

1026 75.0 1042 76.1 
1057 75.3 1074 76.5 
1088 75.6 1105 76.8 
1120 75.9 1137 76.9 
1151 76.1 1168 77.2 
1183 76.4 1200 77.5 
1214 76.6 1232 77.8 
1246 76.9 1263 78.1 

1277 77.1 1295 78.2 
1309 77.4 •1327 78.4 
1340 77.6 1359 78.6 
1372 77.8 1390 78.8 
1403 77.9 1422 79.0 

2.6 7.3 
15.5 21.7 
33.9 31.4 
55 38.3 
78 43.3 

103 47.8 
128 50.8 
154 53.6 
181 56.8 
208 57.6 
236 59.7 
264 61.1 
292 62.5 
32 l 63.6 
350 64. 7 

379 65.8 
409 66.9 
438 6 7.6 
468 68.3 
498 .69. 2 
528 69.7 
558 70.6 
589 71.1 
619 71.7 
650 72.2 

680 72.8 
711 73.1 
742 73.6 
773 74.2 
804 74.4 
835 74. 7 
867 75.3 
898 7 S.6 
930 76.1 
961 76.4 
993 76.7 

1024 76.9 
1056 77.2 
1087 77.5 
1119 77.8 
1151 78.1 
1183 78.3 
1215 78.S 
1247 78.7 
1279 78.9 

1311 79.2 
1343 79.4 
1375 79.6 
1407 79.7 
1439 80.0 

3.0 8.3 3.4 
16.8 23.3 18.0 
35.9 53.3 37.8 
58 40.3 60 
81 45.0 85 

107 49.4 110 
132 52.5 136 
159 55.2 163 
186 57.5 191 
214 59.4 219 
242 61.l 248 
270 62.5 277 
299 63.9 306 
328 ' 65.0 335 
357 66.1 364 
387 67.2 394 
416 68.1 424 
446 68.9 455 
476 69.7 485 
506 70.3 516 
537 7 l.1 546 
567 71.7 577 
598 7 2.2 607 
629 72.8 638 
660 73.3 669 

691 73.9 700 
722 74.2 731 
753 74.7 763 
784 15.0 794 
815 75.6 826 

846 7 5.8 858 
878 76.1 890 
909 76.4 922 
941 76.9 954 
973 77.2 986 

1005 77.5 1018 
1037 77.8 I 050 
1069 78.1 1082 
1101 7 8.4 1114 
1133 78.7 1146 
1165 78.9 1178 
1197 79.2 1210 
1229 79.4 1243 
1262 79.7 1275 
1294 79. 9 1308 
1326 80.0 1340 
1358 80.3 1373 
1391 80.5 1405 
1423 80. 7 1438 
1455 80.8 14 70 

9.4 3.8 
25.0 19.l 
35.0 39.6 
41. 7 63 
47.2 88 

50.8 113 
53.9 140 
56.7 168 
58.9 195 
60.8 224 

62.5 253 
6-1.2 282 
65.3 311 
66.4 341 
67.6 370 
68.3 40 I 
69.2 431 
70.3 462 
70.8 492 
71.7 523 
72. 2 554 
72.8 585 
73.3 616 
73.9 647 
74.4 6 78 

74.7 710 
75.3 741 
75.6 773 
76. l 805 
76.4 836 
76. 9 868 
77.2 900 
77.5 932 
78.1 964 
78.3 996 

78.6 1028 
78.9 1060 
79.2 1092 
79.4 1125 
79.6 115 7 
79.8 1190 
80.0 1222 
80.3 1255 
80.6 1287 
80.8 I 320 
IJ0.9 1352 
81.1 1385 
81.3 141 7 
/Jl.5 1450 
81.7 1482 

10.5 I 
26.7 2 
36. 7 3 
43.9 4 
48.9 5 

52.2 6 
55.6 7 
58.3 8 
60.3 9 
62.2 10 

63.9 11 
65.3 l 2 
66.4 13 
67.8 14 
68.6 15 
69.7 16 
70.6 17 
71.4 18 
71.9 19 
72.8 20 
73.3 21 
73.9 22 
74 .4 23 
7 5 .0 24 
7 5. 3 25 

7 5 .8 26 
76. I 27 
76. 7 28 
77.2 29 
77.5 30 
7 7 .8 31 
78.1 3 2 
7 8.3 33 
78.9 34 
79.2 35 
79.3 36 
79.6 37 
79. 7 38 
80.1 39 
80.4 40 
80.6 41 
80.8 4 2 
Bl. I 43 
81.3 44 
81.4 45 
81. 7 46 
8 1.9 47 
82.0 18 
82.2 . 49 
82.3 50 



Appendix A. (Continued) 

Hundred Call Seconds and Percent Use at Variuus Servke Levels fur Gruup Sizes of 51 tu I 00 

The tab le numb<r indicates the number of calls per 1000 encountcrtng all equipment in the group bu~y 

Tohlc I Tohh· 5 'Tobit• 10 f'obh· 2U Tobie JO Tab/£' 40 Tobie 50 Tobie 60 Tahle 70 Table 80 Table 90 Table 100 
7'ru11/.:.s 7c 7c 7c % % % % % % % % % 

Tru11ks 

ccs Usog~ ccs Usox<' ccs Usage ccs U.1axe ccs Usage ccs Usage ccs Usage ccs Usage ccs Usage ccs Usage ccs Usage ccs Usage 

5 l l 143 62.3 I 24 l 6 7.6 1291 70.3 13~8 73.4 1384 75.4 1412 76.9 1435 78.2 1454 79.2 14 7 l 80.0 1488 81.1 1503 8 l.9 15 15 8 2.5 51 
5 2 I l 7 I 62.6 12 7 I 6 7.9 I 322 70.6 1374 7 3.6 14 16 7S.6 1444 77.1 1467 78.4 1486 79.4 IS03 80.3 IS20 81.2 ISJS 82.0 I S48 82. 7 52 
53 1200 62.9 1301 68.2 I 35 2 70.9 1410 7 3.9 1447 75.8 14 7S 77.3 1499 78.6 1518 79.6 15 36 80.S I SS3 81.4 IS68 82. 2 I S8 l 82.9 S3 
54 1228 63. 2 I 330 68.4 1382 7 l. I 1441 74. 1 1478 76.0 IS07 77 .5 IS 3 l 78.8 l SS I 79.8 1568 80.7 IS8S 81.5 1600 82.J 16 14 83.0 54 
5S 1256 63.4 1360 68. 7 l 4 l 2 7 l.3 14 7 2 74.3 lS09 76.2 JS39 77.7 IS63 78.9 1583 79.9 1601 80.9 1618 8 J.7 1633 82.S 1646 83. l SS 

56 I 285 63.8 1390 68.9 l 443 71.6 1503 74.6 1541 76.4 l S 71 77.9 JS95 79. l 16 15 80.1 1633 81.1 1650 81.8 1666 82.6 1679 83. 3 56 
57 13 l 3 64 .0 14 19 69.2 14 73 71.8 1534 74.8 1572 76.6 1602 78.1 1627 79. 3 1647 80.3 1666 81.2 1683 82.0 1698 82.8 17 I 2 834 57 
58 134 2 64.3 1449 69.4 1504 72.0 IS6S 74.9 1604 76.8 1634 78.3 1659 79.4 1680 80.S 1698 8 1.4 17 1S 82.1 I 7 3 l 82.9 1145 83.6 58 
S9 1371 64.6 1~79 69.6 1534 72.2 I S96 75. 1 1635 77.0 1666 78.4 169 1 79.6 I 712 80.6 173 1 81.5 1748 82.3 1764 83.1 1778 8 3.1 59 
60 1400 64.8 1509 69.9 1565 72.4 1627 75.J 1667 7U 1698 78.6 1723 79.8 1744 80.8 1763 8 J.7 1780 82.4 1797 83.2 1811 83.8 60 

61 1428 65.0 1538 70. 1 I 59S 72.6 1659 7S.S 1698 77.3 1730 78.8 1755 79.9 1777 80.9 l 796 81.8 1813 82.6 1830 83.3 1844 84.0 61 
62 14 s 7 65.J 1570 70. 3 I '>26 7 2. 9 1690 7 5. 7 1730 77.5 1762 78.9 1787 80.1 1809 8 l. l 1828 81.9 1845 82.7 1863 83.5 1877 84. l 62 
63 1486 65.5 1599 70.S 1657 73.1 1722 75.9 1762 7 7. 7 1794 79. l 1819 80.2 1842 81.2 186 1 82. l 1878 82.8 1896 83.6 1910 84.2 63 
64 15 16 65.8 1630 70. 7 1687 7 3. 2 1752 76. l 1794 77.9 1826 79.3 18S I 80.3 1874 8 l.3 1894 8 2.2 191 I 82.9 1929 SJ. 7 1943 84.3 64 
65 l 544 66.0 1660 70.9 I 7 18 73.4 1784 76.3 1825 78.0 1858 79.4 1834 80.5 1907 81.5 1926 82.3 1944 83. 1 1962 83.9 1976 84.4 65 

66 1S74 66.2 1690 71.1 1749 7 J .6 1816 76.4 1857 78.2 1890 79.6 1916 80.6 1939 8 l.6 1959 82.5 1977 83.2 1995 84.0 2009 84.6 66 
67 1603 66.4 I 7 21 7U 1780 7 3.8 184 7 76.6 1889 18.3 1922 79. 7 1948 80.8 1972 8 l.8 1992 82.6 20 10 83.3 2028 84. I 2042 84.7 67 
68 1632 66.7 1751 71.5 181 I 74.0 1878 76. 7 1921 78.S 1955 79.9 1981 80.9 2004 81.9 2024 82.8 2043 83.4 2061 84.2 2076 84.8 68 
69 1661 66.9 178 1 71. 7 1842 74.2 1910 76.9 19 53 78.6 1987 80.0 2013 81.0 2037 82.0 2057 82.9 2076 83.6 2094 84.3 2109 84.9 69 
70 1691 67. 1 1812 71.9 1873 74.3 1941 77.0 198S 78.8 2019 80.1 2046 81.2 2069 82. l 2090 83.0 2109 83. 7 2127 84.4 2142 85.0 70 

7 I 1720 67.3 184 2 7 2.1 1904 74.S l 973 7 7.2 20 17 78.9 2051 80.3 2078 81.3 2102 82.2 2123 83. J 214 2 83.8 2160 84.5 2175 85.1 71 
72 1750 6 7.5 1873 12.3 1935 74.7 2004 77 .3 2048 79.0 2084 80.4 211 1 8 1.4 2134 82.3 2156 83.2 217S 83.9 2 193 84.6 1209 8S.2 72 
73 1779 6 7. 7 1903 72.4 1966 74.8 2036 7 7 .5 2080 79.1 2116 80.5 2143 8 1.6 2167 82.4 2189 83.3 2208 84.0 2227 84. 7 2242 85.3 73 
74 1809 67.9 1934 72.6 1997 75.0 2067 77.6 2 112 79.3 2148 80.6 2176 81.7 2200 82.6 2222 8 3.4 2241 84.1 2360 84.8 2276 85.4 74 
75 1838 68. 1 J965 7 2.8 2028 7 5.1 2099 77.8 2145 79.4 218 1 80.8 7.208 81.8 2233 82.7 22S5 83.S 2275 84.2 2293 84 .9 2309 85.S 75 

76 1868 68.3 1995 72.9 2059 7 5.J 2130 77.9 2176 79.5 2213 80.9 2242 81.9 2265 82.8 2288 83.6 2308 84.3 2327 85.0 234 2 85.6 76 
77 1898 68.S 2026 7 3.1 2091 75.4 2162 78.0 2209 79.7 2245 8 1.0 2274 82.0 2298 82.9 2321 83. 7 2341 84.4 2360 85.1 2376 8S.7 77 
78 1927 68.6 20S7 7 3. 3 2122 75.6 2194 78.1 2241 79.8 2278 8 1. I 2306 82. l 2331 83.0 2354 83.8 2374 84.5 2393 8S.2 2410 8S.8 78 
79 1957 68.8 2088 7 3.4 2 I S3 7S. 7 2226 78.3 2273 79.9 23 10 81.2 2339 82.3 2364 83. 1 2387 83.9 2408 84.6 2427 8S.3 2443 85.9 79 
80 1986 69.0 2118 7 3.5 2184 75.8 2258 78.4 2305 80.0 2343 8 1.3 2372 8 2.4 2397 8 3. 2 2420 84.0 244 1 84.7 2460 8S.4 24 77 86.0 80 

81 2016 69. 1 2149 7 3. 7 2215 76.6 2290 78.5 2337 80. I 2375 81.4 2405 82.5 24 30 83.3 24S3 81.1 24 74 84.8 2493 85.5 2510 86. I 8 I 
82 2046 69.3 2180 73.9 224 7 76. 1 23 2 2 78. 7 2370 80.3 2408 81.6 2437 82.6 2463 83.4 2486 84.2 1507 84.9 2527 85.6 2543 86.2 82 
83 2076 69.S 22 II 74.0 2278 76.3 2354 78.8 2402 80.4 2440 81. 7 24 70 82. 7 2496 83.5 2519 84.3 254 I 85.0 2560 85 .1 1577 86.3 83 
84 2100 69.6 224 2 74. I 2310 76.4 2386 78.9 2435 80.5 24 73 81.8 2503 82.8 25 29 83.6 2552 84.4 25 74 85. I 2S93 85. 7 26 10 86.3 84 
85 21 36 69.8 22 73 74. 3 234 1 76.5 2418 79.0 2467 80.6 2506 81.9 2536 82.9 2562 83. 7 2585 84.5 2607 85.2 2627 8S.8 2644 86.4 85 

86 2166 70.0 2304 74.4 23 7 3 76.6 2450 79. I 2499 80. 7 2538 82.0 2569 83.0 2595 83.8 2618 84.6 2640 85.3 2660 85.9 26 78 86.S 86 
87 2196 70.1 233S 74.6 2404 76.8 2482 79.3 25 32 80.8 257 1 82. l 2601 83. I 2628 83.9 26S 2 84.7 2674 85.4 2694 86.0 27 I I 86.6 87 
88 2226 70.3 2366 74.7 24 36 76.9 25 14 79.4 2S64 80.9 2604 8 2.2 2634 8 3.2 2661 84.0 2685 84.8 2707 85.5 2727 86.0 2745 86.6 88 
89 2256 70.4 2397 74.8 246 7 77.0 2546 79.5 2596 81.0 2636 82.3 2667 83.3 2694 84. I 2718 84.8 2740 85.5 276 1 86.l 2778 86. 7 89 
90 2286 70.6 24 28 74.9 2499 7 7. I 2578 79.6 2629 81. l 2669 82.4 2700 83.3 2727 84.2 2751 84.9 2773 8S.6 2794 86.2 28 12 86.8 90 

91 23 l 7 70. 7 24S9 7 5.1 2530 77.2 26 11 79. 7 2661 81.2 2702 82.5 2733 83.4 2760 84.3 2734 85.0 2807 8S.7 2828 86.3 2846 86.9 91 
92 2346 70.~ 2490 75.2 2562 7 7 .4 2643 79.8 2694 81.3 2735 82.6 2766 83.5 2793 84.3 28 17 85 .1 2840 85.8 2861 86.3 2880 86.9 92 
93 2377 71.0 2521 7 S.3 2594 77.5 2674 79.9 2726 81.4 2767 82.6 2798 83.6 2826 84.4 28SI 85.2 2873 85.8 2895 86.4 29 13 87.0 93 
94 2407 71.1 2553 7 5.4 2625 77.6 2706 80.0 27S9 81.5 2800 82.7 2831 83.7 2859 ,84.5 2884 85.2 2907 85.9 2928 86.5 294 7 87.1 94 
9S 24 37 7 I. 3 2584 75.6 265 7 77. 7 2739 80.1 279 1 81.6 2833 82.8 2864 83.8 2892 84.6 2917 8S.3 2940 86.0 2962 86.6 2981 87. 2 95 

96 2468 71.4 2615 7 s. 7 2689 77.8 2771 80.2 2824 81.7 2865 82.9 2897 83.8 292S 84.6 2950 85.4 2973 86.0 2995 86.6 3014 87.2 96 
97 2498 71.5 2646 75.8 272 1 7 7. 9 2803 80.3 285 7 81.8 2898 83.0 2930 83 9 2958 84.7 2984 85.4 3007 96.1 3029 86. 7 3048 87.3 97 
98 2S28 71.7 26 78 75.9 27S2 78.0 2836 80.4 2889 81.9 2931 83. l 2963 84.0 299 1 84.8 30 17 85.S 3040 86.2 3062 86.8 3082 87.4 98 
99 2559 71.8 2709 76.0 2784 78.1 2868 80.5 2921 82.0 2964 83.2 2996 84.1 3024 84.9 3050 85.6 3073 86.2 3096 86.9 3116 87.5 99 

100 2589 7 1. 9 2740 76.1 2816 78.2 2900 80.6 2954 82. J 2996 83.2 3029 84.1 3057 84.9 3083 85. 7 3107 86.3 3129 86.9 3149 87.5 100 

Reproduced by perm1ss1on of The Ohro !Jell Te lephone Co. 
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T his report will help )·ou to: 

• Benefit fr,Om .emerging multi-tenant services. 

•. Follo\i.' regulatory and economic 'issues that have led to the 
development of m ulti-tenant services. 

•Understand and apply multi-tenant senrice capabilities. 

Tekcommi;nications has long been a mysterious pro­
cess known only to telephone company management. 
Since the diYestiture of AT & T. and largely because of 
the brilliant advances in technology, it has become 
possible for entrepreneurs to sell telephone connection 
equipment and to . resell long-distance . service at a 

· ·discount. · 

.:In· ·t~e shcirt time which has elapsed since divestiture. 
· 'hew· stan-up companies are exploiting opportunities 

that have appeared in this climate of competitive 
· telecom sales. The most prevalent group is the recent 
coYenturing businesses im·oh·ing building developers 
and new telecommunications companies. The\' are 
called .. multi-tenant service vendors" and provide 
attractiYe and cost-effective telephone sen·ices with 
exciting amenities, as a sen·ice of the building. which 
increase the value to tenants of locating in the build­
ing. This repon summarizes the history and de"elop· 
men1 of the multi-tenant sen ·ice industry and informs 
readers about the technologies offered b~- multi-tenant 
sen·ices: the advantages. th-e difficult ies."the most like­
ly directions of technological grov.1h. and the most 

·· important participants. 

Ml!~T.1 -TENANT S.ERV ICES EXPLAINED 
... -··-· . 

Multi-tenant or shared-tenant telecommunications arc 
telephone sen·ices for building or office park tenants 

Developed cxcl u~iYcly for Datapro by Michael Winn. a tclecom­
muniqion~/offict• a utom ation comultan t Mr. \\'inn perfected o ne 

~first. most successful multHena nt serY1res d uri ng 198.t. at 
·' • · ·. •· Olympic Plaza in l:os Angeles 
·~./ . 

.... ~~ ~ 

proYided from a facility v.ithin the same building or 
complex. Multi-tenant sen-ice is essentiallv an in­
house telephone company (or sen·ice company) for 
office buildings, industrial complexes. and shopping 
malls. and can ·offer ·a complete range of telecom 
ser:vices v.ith networ.king capabilities. · 

The multi-tenant facility consists of a PBX sv.i1ching 
system operating as. a miniature .telephone company 
(see photo). On one side .of the switch,..are trunks that 
caiD· traffic to and from the building. On the o.ther side 
of the switch. lines lead to the telephone extensions of 
indi\'idual tenants. The PBX au1omaticalh· connects 
lines to outgoing trunks. and it connects incoming calls 
to the appropriate line extensions. Multi-tenant ser­
vice is a valuable facility. allov.ing seYeral tenants in 
the same locale to share the cost of equipment and 
telephone trunks. It is the job of the m ulti-tenan t 
sen ·ice operator to manage call $\\itching so that less 
expensive trunk ,-olumes can be shared . . ·. -,-,: :· o 

· ; 
·., , .. - . ' 

.Benefits • ' · · \ .·., . , ~ .. · ~ ' •'. ~...-.;. ( .._ 1·. . ; 

Yolume di'scounts ar; ·a,·ailable.10 teif~~'.on/u~_~;·s ~f 
large blocks of trunk time. In a niult i-te:n'~n t telephone 
system such disrnunts can be shared' bv tlic users .and 
by the multi-tenant -sen·ice operator: Funhermore . 
economies of scale are also involved in the shari ng oi 
local trunks. which bear fixed monthly costs. 

·' 
In add ition to these cost saYings. multi-tenan1 sen·ices 
can provide state-of-the-an telephone eq

0

ui pmen1. fea. 
ture!>. and services that arr una\·aibblr from typica l 
telephone utili ties (tclcos). 

J ~ r,0A C.: Y 19e::, r 19f;!;. CA "'." APRO RESFARC.H COR"'(H1A "'. 1(;:, :)ELR .:.. ~1 NJ 080 :' ~ U S,\ 
eo.-oc r'\' .. •I,. ,.""\· r:r _; : 1"i - · 
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Multi-tenant Services 

• -i .\fodcrr. PBX. the /n:ccoir. JBX 

For example. the multi-tenant operator can provide 
tenants with a broader range of telephone terminals, 
and other station equipment. Although using a specific 
make of PBX by the operator does limit choices. PBX 
product lines generally include a more adYanced selec­
tion of telephone terminals and features than those 
sold and supported by telcos. 

Installation and customer sel""-ice are typically imme­
diate in a multi-tenant environment. Given the limit­
ed market of multi-tenant businesses. operat0rs can 
n ot afford dissatisfied clients and must striYe to keep 
them from migrating to telco sen·ice. Operators have 
the opponunit : to c3refully select a staff of on-pre­
mi ses personnel. as well a~ state-of-the-an equipment 
engineered to pro,·ide almost failsafe features . 

Multi-tenant service features 

tionships. In addition to typical PBX features such as 
call waiting. call forv.·arding. automatic dialing. confer­
ence calling. call screening. etc., these ser\'ices can also 
include: 

• Message Centers- pro\'ide professional telephone 
answering ser\'ices. Such message centers equip tele­
phone operators with \'idea screens: when a tenam·s 
number is called. the screen displays details about 
the tenant's whereabouts and call handling 
preferences. 

Voice Messaging-gives callers an alternative to 
leaving \l:ritten messages. State-of-the-an voice mes­
saging machines can be programmed to call the 
recipient v.ith the stored messages periodically until 
the message is delivered. 

Least Cost Routing-automatically selects the least 
expensive route for outbound calls. The multi-tenant 
operator has the responsibility to keep track of carri­
er rate fluctuations . 

• Call Detail Recording-proYides the tenant with 
telephone records which can include a coded report 
for individual client billing systems . 

• Facilities for data communications that can network 
together data terminals within each tenant's own 
offices also provide the right configuration of tech­
nolgoy for communicating off-premises. 

• Intelligent building facilities-including building en­
vironmental control, security, and alarm systems. 

Some of these features are explained in greater detail 
further on in this report. Of greatest potential Yalue to 

multi-tenant subscribers, however. is a dedicated sup­
port staff available to help manage telephone and data 
communications needs. an intangible asset which does 
not lend itself to neat definitions or generaliza11ons. 

H IS TO RY 

Bell Canada is reputed to haYe initiated the present 
approach to shared tenant telecommunications se~­
vices. Bell Canada·s intent was to pro,·ide telephone 
services through telephone switching gear located in a 

Multi-tenant sen·ice features will vary. The business is few larger buildings in Toronto and Montreal. E:-.ist1nl'. 
influenced easil~ b: customer demand. howeYer. and sv.itching equipment was impractical. howeq~r. be-
the complete range of modern PBX features are avail- cause different groups of users wanted different groups 
able to indi,·idual users. just as if they were Fortune of telephone features. At that time. telephone switch 
I 000 e\t'cutives ,,·ith large budgets to spend on conve- gear was mechanical. not intelligentl y drin·n b: digital 
nience item s. But mos1 of the services offered by a computer devices. Such mechanical de,·ices can not 
good PBX s:stem arc both cost saYingand producuvi- d istinguish and assif.n anributes 10 incomlng or outgo-
1: enhancin~ . They arc tools that impro''C good busi- ingcalls. In 1976. the Canadian Bell Company rcques1 -
nc5-S com rnun icanons . resu lting in more closed sale~. cd a proposal from Nothem Telecom. a di~11 3I PBX 
fa!-tcr dl'li' crc:d f)f0duc1 . Jnd better p1 okssional rel a-~manufacturer. to dn~for a PBX sv. itch 
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SID HOOSEIN 

MOST STUDIES on shared tenant ser­
vices (STS) are from the perspective of 
an owner/developer and a STS 
provider. These studies include busi­
ness cases, profitability analyses, mar­
ket sizing and segmentation studies . 
However, not much has been said about 
the economic value of this service to 
end users in the business community. 

Assessing STS · econom ic value is of 
interest not only co end users, but also 
to real '<!State developers. equipment 
manufacturers , network providers, reg-
Sid Hoosein is Project Manager for TI1e Eastern 
Management Grouo. PJ1>i1manv. N .J. 

The economics of STS 
Figure 1 User interest in multitenant features 
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ulators and STS providers. This is be­
cause the future of the service hinges 
upon the value it brings to the ultimate 
customer. 

Analysis of the economic value be­
comes complex if all the costs incurred 
in owning and operating a telecom­
munications system are considered. 
Costs include the tangible costs of 
equipment, and also the intangible 
costs of risks involved and factors such 
as responsiveness, flexibility and re­
liability of service. Studies conducted 
by The Eastern Management Group, 
Parsippany. N.J.. have shown that , 

.. 

based on the current service charges, 
STS can be an attractive proposition. 
· The market for STS is largely uncap­

ped and highly fragmented. Service 
providers include a large number of 
single building owner-operators and a 
few large multibuilding operators such 
as ShareTech and RealCom. (Share­
Tech is a joint venture between AT&T 
lnformation Systems and United Tech­
nologies. while RealCom is a subsidi­
ary of Satellite Business Systems .) 

STS includes basic and enhanced 
services. Basic services consist of tele­

Continued on page 68 
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!1; Table 1 Shared tenant service offering (755 stations) 
I· 

Expense statement Year 0 

Equipment & service rate 0 
Local service ratE! 0 
Long distance rate 0 
Long d"IStance misuse savings 0 
Moves & changes charge 0 

Total costs before tax 0 
Tax Savings 0 

Total costs after tax 0 

phone equipmen't, local telephone ser­
vice, long distance telephone service 
and maintenance and administration. 
Enhanced services include message 
center, voice mail, electronic mail, 
word processing, data processing in­
cluding high speed data transmission, 
database services and· local area net­
works (LANs). As the industry grows, 
many new services such as video tele­
conferencing also will be available. 

To · study the economic value 
provided by STS, determine the costs 
incurred in owning or leasing a stand­
alone PBX and compare it with the 
shared services costs. 

With STS, the basic costs involved 
are an equipment and service rate, local 
telephone service rate, long distance 
telephone service rate, and moves and 
changes. The equipment and service 
rate is quoted as the rate per station per 
month. This varies depending on the 
type of instrument and features. 

This service rate includes station 
equipment, use of common equipment 
and -software, installation, mainte­
nance, electricity, system manage­
ment, training and usually a direct 
inward dialing (DID) number per ex­
tension. A service agreement may be 
available to cap the rates for 3 to IO 
years depending on the type of agree­
ment. Table l shows the costs involved 
for 755 stations. Similar studies can be 
done for smaller configurations. Other 
cases examined were with 26 and 302 
stations. 

Computing the costs involved in an 
STS is relatively simple. Costs are usu­
ally specified in a service agreemenc 
The chance of being hit with hidden 
charges is minimal. Since providers are 
anxious to develop chis new business. it 
is possible 10 ncgo1iace a favorable 

Year 1 Year 2 

(300,480) (302,926) 
(40,200J (48,972) 

(254,575) (269,850) 
0 0 

(4,725) (5,009) 

(605,980) (626,756) 
302,990 313,378 

(302,990) (313,378) 

agreement especially if the tenant is an 
anchor tenant, occupying a large por­
tion of a building. 

A tenant can remove many risks as­
sociated with unplanned telecom­
munications expenditures through ne­
gotiation. 

PBX vendors never clearly specify 
the costs of owning and operating a 
telecommunications system. More­
over, the PBX vendor is not responsible 
for the entire telecommunications sys­
tem. Hence, it is unrealistic to expect a 
vendor to analyze the telecom require­
ments and make accurate cost esti­
mates. 

A good telecommunications staff 
must control costs. Divestiture has in­
creased the responsibilities of a tele­
communications staff and also the 
salary levels. One survey has indicated 
that more than 50% of the telecom man­
agers earn above $40,000. Even with a 
competent staff, all the risks involved 
in owning and operating a telecom­
munications system cannot be re­
moved . 

The life cycle cost of owning a sys­
tem should be considered against the 
cost of STS. The length of the life cycle 
is dependent on factors such as line 
size, nature of the business and tech­
nology. A 5- to 7-year horizon is usu­
ally appropriate. The measure com­
monly used is the net present value of 
the estimated cash outflows. 

The net present value considers the 
time value of money. It can be regarded 
as the cash that has co be invested today 
at the prevailing interest rate co meet the 
future cash outflows for a projec1. 
Thus. to compare two projects requir­
ing two different streams of cash out­
flows. the project with the lower net 
present value i$ preferable. Table 2 

Year 3 Year 4 Year 5 

(305,519) (308,268) (311, 181) 
(51,910) (55,025) (58,326) 

(266,041) (303,203) (321,395) 
0 0 0 

(5,309) (5,628) (5,965) 

(648,779) (672.123) (696,868) 
324,390 336,062 348,434 

(324,390) (336,062) (348,434) 

A.T. NPV 
Discount rate 5 years 

5.0% . (1,402,511) 

7.5% (1,308,496) 
10.0o/o (1.224,039) 

shows the estimated expenditures for 
owning a PBX with 755 stations. If a 
discount rate of 7 .5% is used, the nee 
present value of cash expenditures is 
13% higher. 

This analysis does not ·take into ac­
count the economic value of benefits 
from using shared services. Benefits 
such as responsiveness, flexibility and 
reliability that cannot be easily quan­
tified further strengthen the case for 
STS. 

Similar results were obtained for 
cases with 26 and 302 stations. Thus it 
can be shown that the savings accrue 
regardless of the size of the system. For 
smaller systems, one benefit that is not 
easily quantified is the availability of 
features that cannot be justified in a 
tenant's private telecommunications 
system. . 

Favorable costs for STS are derived 
from economies of scale in the major 
cost components. These components 
include local and long distance telco 
rates; common equipment cost; mainte­
nance; instal~tion and administration 
expenses; and miscellaneous costs in­
cluding reot for PBX space, electricity 
and installation. 

Th·e current regulatory environment 
does not allow· end users to derive max­
imum benefits from economies of scale 
from local telephone service. Some 
Bell regional holding companies are 
aggressively lobbying against STS and. 
as a result. service providers are keep­
ing a low profile on savings from chis 
cost component. 

Savings can come from sources such 
as trunk sharing. special access lines to 
route long distance calls . and local loop 
bypass. 

The prospeccs for savings from local 
Collli1111ed on page 70 
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Table 2 Leased PBX. operated by tenant (755 stations) 

Expense statement Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 

Equipment, install, fitup-
Amort. of leasehold improv: 0 .o 0 0 0 0 
Amort. of PBX room fitup•. 0 0 0 0 0 0 
Lease of equipment (1) 0 (270,900) (270,900) (270,900) (270.900) (270,900) 

Staffing-
: Administration 0 (35,000) (37, 100) (39.325) (41,686) (44.187) 

Receptionist 0 0 0 0 0 0 

Other operating· expenses-
Maintenance 0 0 (36,240) (38,414) (40,719) (43,162) 

Rent for PBX space 0 (3,750) (3,975) (4,214) (4,466) (4.734) 

Insurance 0 (5.375) (5,698) (6,039) (6,402) (6,786) 

Electricity 0 (4,530) (4,802) (5,090) (5,395) (5,719) 

Moves and changes charge 0 (6,615) (7,012) (7,433) (7,879) (8.351) 

local service-{COs, DIDs, # Grps, etc .•• ) 
Trunk installation (11,896) , 0 0 0 0 0 
Service charges .. . 0 (48,672) (51,592) (54.688) (57,969) (61,447) 

long distance costs-
. Installation ·o 0 0 0 0 0 
Service and usage charges· 0 (275,469) (291,997) (309,517) (328.088) (347,773) 
NetWork optimization 0 (5,000) (5,300) (5,618) (5.955) (6,312) 

Call detail record costs-
Installation 0 0 0 0 0 0 
Internal .support · 0 (5,000) (5,300) (5.618) (5,955) (6.312) 
long distance misuse savings · o 0 .o 0 0 0 

Total costs before iax ::· (11,896) .. (660,311) (719,916) (746,857) (775,414) (805,685) 
Tax savings .: ·. . : . : ·· -: ,:, .· 5,948 330,156. 359,958 373,428 387,707 402.842 
Plus ITC benefit . ·: .. ·~ . ~.: .. o.·:··_/ · 0 o· 0 0 0 ·.,': . . .. 

Total costs after tax I:•,.: . . (5,94~) . .. (324,207) . (359.958) (373,428) (387,707) (402,842) 
"'·' .' • ' ·:~ .<:c 

.. 
,. ·. -:. .. . ~ 

' ....... ; . . . {);scoont rate AT. NPV 5 Years 

• Tenant c;flose to indude these items in the equipment lease • 
:· Ooes not include consultant fees for analysis of n~s and equipment seteciion 
~ . . . ' ' . 

telephone service are bright. The most 
recent regulatory developments in Illi­
nois Bell territories indicate that intra­
LAT A (local access and transport area) 
competition is inevitable. When this 
happens, STS users will benefit first 
from the economies that can be de­
rived. This is because of the aggrega­
tion of demand for this service in a 
building. 

Long distance telephone service is a 
source for savings, especially for the 
small- and medium-sized firms. Long 
distance use is monitored closely by 
~TS providers. Station message detail 

· recording (SMDR) is a standard feature 
with shared services. Routine network 
optimization studies also are used to 
ensure that the type of long distance 
service selected is optimal in tcnns of 

. the vendor and the type of lines. such as 
WATS and FX lines. This service is 
transparent to the STS customer as he 

.. .. . · 

~hares a large vi~al trunking network. 
To illustrate the economies in­

volved, consider a 3-minute call from 
Washington to New York. A direct dis­
tance dialing (ODD) call costs $1 .28. A 
call on a WATS line (Band 2) costs 
72¢, a 43% savings. On an FX line, the 
same call costs only 36¢. a savings of 
71%. Small- and medium-sized firms 
cannot take maximum advantage of 
these savings because they are unequip­
ped to conduct traffic engineering stud­
ies and optimize the service type. 
Moreover. the volume of traffic on an 
individual basis does not justify such 
studies or the installation of SMDR to 
track long distance calls. As a result. 
even if they have WATS and FX lines. 
there usually is an o,·erflow on ODD 
lines. 

The economies of scale derived from 
common equipment and software en­
able the availability of advanced PBX 

5.0'Yo (1,604,344) 

7-5'1" (1,496,481) 
10.0'Yo (1,399,621) 

features to all users. Figure I shows 
user interest by line size for commonly 
available features such as SMDR, least 
cost routing, voice mail, electronic 
mail, modem pooling and LANs. STS 
provides these users with many en­
hanced services in a cost effective man­
ner. 

The message center is an enhanced 
service that becomes cost-effective for 
tenants subscribing to STS. The mes­
sage center eliminates the need for a 
secretary to answer the telephone and 
frees the secretarial staff for more pro­
ductive administrative work. 

Secretarial cost per call is estimated 
at $1.09. This includes salary, equip­
ment. furniture and rent for the desk 
space. By using a message center. this 
cost can be brought down to 18¢ per 
call. Using a message center also could 
<!liminate the need for multibutton seis 

Continued on page 72 
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Please send me __ copies of "lntrOduction to Packet Swrtching" 
at $1,200 each (one reference guide included per copy). 

__ 112' VHS __ 1'2' BETA __ 314• U-matic 

Please send me __ additional reference guides at $8 each 
Name ____________ Tide ________ _ 

Business Address ____ _____________ _ 

Crty _____ State _ _ Zip ___ Phone L_J. ___ _ 

Method of payment: 
--Check/money order (payable to Ameritech Services) 
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(Residents of lll1no1s. Indiana. Michigan. Ohio and Wisconsin please add 
appropnate sales taxl 

Marl to: Ameritech Services Videotape Senes 
1900 E. Golf Rd .. Floor 3 . Schaumburg. IL 60195 

and thus reduce equipment costs. 
Another economic value deri ved 

from using common equipment is che 
ftex.ibility thac ic provides co the tenancs. 
By using STS, a small high growth 
company can invest its capital in the 
business rather than in the telecom­
munications equipment. As the com­
pany grows it can add more stations 
racher chan upgrade the PBX. 

Perhaps the most economic value de­
rived from STS is the service aspect. 
The lost business from an unanswered 
client or customer phone call cannot be 
easily measured. Most service 
providers have on-site personnel for 
maintenance, installation and admin­
istration . The responsiveness and re­
liabilicy of service is usually very good. 
The incentive for providing this type of 
service is often built inco the agreement 
as imposition of penalties for down­
time. 

Another aspect of the service is che 
single vendor concept. STS eliminates 
the need to deal with multiple vendors. 
In the post-divestiture environment, the 
telecommunications network has be­
come extremely complex. If a problem 
occurs. it is difficult co determine 
whether it is wich the premise equip­
mentor with the transmission facilities. 
This leads to expensive and unneces­
sary service calls from the wrong ven­
dors . The end user has no control. 
While the different vendors resolve 
where the problem is and chis takes 
time, he is completely out-of-service. 
STS eliminate such problems, saving 
time and money. 

Finally, cost savings accrue as a re­
sult of economies of scale derived from 
miscellaneous coses such as rent for the 
PBX room, spares, electricity and in­
stallation. 

The future of STS is promising. As 
providers capture the business in more 
buildings in large metropolitan areas. 
networking capabilities will create 
large private networks providing many 
enhanced services such as video tele­
conferencing and software defined net­
works. Both large users and che smaller 
tenants, who could noc otherwise jus­
tify the cost of its use, will benefit from 
these services. 

The deployment of new technologies 
will enable providers to deliver en ­
hanced services to a ll users. The econo­
mie s derived from loc al and long 
distance telephone services. common 
equipment and soflWare. on-site mainte­
nance staff and other factors make 
shared services a viable and cos1 effec­
tive alternative to owning and operating 
a telecommunications sysiem. [l 
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Evaluating the Joint Venture 
in Shared Tenant Services 

by James Sinopoli and Amy Kays.Jeran · 

Increasingly, developers. property owners. and 
property managers are exploring the option of 
providing shared tenant services (STS) to their 
tenants. 

STS projects typically offer a menu of services 
that may include discounted long distance ser­
vice. equipment rental, o~site administration 
and maintenance of telephone and computer 
equipment. and access to advanced telephone 
and data features. 

STS has evolved as a tenant amenity with the 
potential to positively affect project lease-up by 
offering tenants "one-stop shopping" for most 
communication services-cmd many office auto­
maiion nee!is...Esp_g;jally for small- tomeduim­
slze users.-STS may provide a @st-competitive 
solution to telephone .applications. For the own­
er, Q_nngmg high-tech services into a property 
may increase profits through improved tenant 

..... .... : sat1Sfact1on and lower turnover. . . - ., 
Because it is in its infancy, STS 'participants . 

.. .. ' .. have developed several arrangements to define 

a e relationship between provider and develop­
r. Two of the more common arrangements are 

' :· the concession fee basis and the joint venture 
In a ~oncession fee arrangemeaJ ... !.h~ · 

provider handles all financial. managerial. and 
op~ational aspects of the business. The prop­
erty owner may invest in building cabling, abate 
provider's rent. or pay for the finish-out of t~ 
equipment room.out essentially all' costs for 

· equipment or jnsta!!atjaa are borne ~the 
.·~ · . -

In return for granting exclusive rights to pro­
vide STS for the building, the owner is paid a 
percentage of revenues. In most cases. the 
OW_!Jer would be paid based on penet(atjoa or 
gross revenues. The n;!ajor disadvantage of this 

' arrangement, from the owner's pojnt of view· is 
the difficulty in defining a project payment plan 
tha1Ts acceptable to both parties. 
In a Joint ven~.W.. th! investment is shared 

equally, and t~e owner actively .participates in 
. · ffie shared tenant compon~ots. Unlike a fee ar­

rangement, however. a is2int yenture 12roject ha~ 
.. ~a plethora-of issues that must be negotiated. 

---rt'ie remainder of this article will discuss 
some of the issues affecting an owner's choice 

·for a joint venture partner. Without careful anal· 
ysis of the joint venture agreement and busi­
ness pro forma, joint venture agreements may 

r out to be a ver one-s1 ro s1tion, 
vily favoring the STS provider. In too many 

cases. the owner's involvement has been limit-

Cost of equipment 
Owners typically do not have the telecommuni­
cations expertise to evaluate project needs and 
make an equipment choice. For this reason. 
equipment vendors may choose to contract 
directly with a service provider. 

In the joint venture situation, it is important for 
the owner to know the relationship between a 
potential STS partner and any equipment manu­
facturers. It is not uncommon for the provider to 
take advantage of volume contracts with the 
manufacturers and purchase equipment at 
deeply discounted prices. It would be advis­
able for the manager to inquire about this and 
make any investment based on these discounts. 
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An electrician installs a 
branch raceway duct. 
which will house the wires 
needed to link tenants with 
the central computer/PBX 
equipment. 
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Sample Price List 
for Shared Tenant Services 

~Local service is pr~vided at cost to 
tenants; revised and prorated as necessary. 

@Cated (data) service]lnstallation and 
· equipment are provided at cost to tenants. 

Monthly recurring charges are: 
Port charge .... .. .. .. ....... .. $20.00 
Port maintenance ... .. . . .. . .. $4.00/port 

Station equipment-
y recurring charges are: 

Single line station ............. . $17.00 
Smartset ......... . . ... ..... .. $23.00 
4-button Dterm ......... • . . .... $37.50 
16·button Dterm .......... . . .. . $40.50 

~ftware feature reprogramming~ 
.- Moves. adds. Changes to pfewl 'locations: 

$17.50 per request. 
Moves and adds to non-prewired locations. 

deletions to prewired locations: No charge. 

lnstallation/deinstallatio 
r locations: Installation, no charge; 

. deinstallation, $45.00. · 
· Non-prewired locations: Installation. $125.00; 

move. $125.00. 
.......... . ···::... . ..... 

·Loni dis~ce ~~ce ~tcs....:: :.' . ·· · 
. Rates below include continental United States. 

·: ·~; Puerto Rico. U.S. Virgin Islands. Calls rounded 
· to the next whole minu1e. · 

'Business N'aght/ 
. • Mileage day ' EYCDi.ng weck=d 

1- 50 $.23 · $ .13 $.08 
51- 300 .32 .19 .11 

. 301- 450 .. .35 .21 .12 
451- 925 .36 .21 .13 
926-1,900 .37 .22 .13 

1.901-3,000 .42 .25 .15 
3.001-5,500 .45 .27 .16 

Definition of long distance time periods­
Business day: 8:00 am-5:59 pm, Mon.-Fri. 
Evening: 6:00 pm- 10:59 pm, Sun.-Fri. 
Night/weekend: 11:00 pm-7:59 am. all days 

8:00 am to 10:59 pm, Sat. 
- · All other calls will be billed at AT&T's 

prevailing rates. 

Long distance discount structurc-
Up to $500 : ....... . ... ·.· ·· : ......... 0 
$501-$1,000 ..... 10% of amount over $500 
$1,001-$5,000 .. : .... . .... 20% of amount 

over $1,00C{ plus $75 
$5,001- $10,000 ........... 25% of amount 

over $5,000 plus $750 
Over $10,000 ............. 30% of amount 

over $10,000 plus $2,000 

Diret;tory assistance-LDng distance and local 
directory assistance will be billed at the rates 
currently in effect from AT&T. 

Training-Training in excess of initial training: 
$20 per hour. 

Cab~ 
In most cases, building cabling for use in Qt:Q.­

viding telephone seNice to STS sub r' r 
provi e at t e building owner's ex_pense. 
AlffiOu-gh cabling is a part of the expense of 
STS project start-up, it has a life in the building 
of 20 to 30 ye~ a_!1d increases the value of_!g5 
property. -­Management fees 
Owners and managers are interested in joint 
ventures ~use of the upside potential. but 
STS operations require large capital invest· 
ments, have a long lead time before profitability 
and offer thin profit margins. In addition. joint 
venture agreements require payment of all op-

. erating expenses from joint venture revenues. 
In some cases, a monthly management lee is 

also paid to the provider, usually on a per· 
active-port basis. This fee is paid before profits 
are shared and thus creates an arrangement 
where the owner is more at risk financially than 
the provider. . 

Unprofitabi1iqr 
An STS joint venture contract should contain a 
provision in case of project unprofitcibility. A pro· 
vider should ackn0w1edge that this is a possi· 
bility and agree to terms both for disbanding 
the joint venturP. and for splitting any remaining 
assets or liabilities. :· .· .· .. 

. It is also important to include provisions for 
. aSsisting tenants who are SJ? customers in 

their arrangements for alternative telephone 
service to avoid interruption of their business 
operations. · ~ / ·- < 

Sale of the buildmg 
While many owners plan to turn ovec..aproject 
only a few years after lease-up, most shared 
tenant services projects take between three 
and five years to become profitable. For this 

. 'reason, an STS provider will attempt to sign a 
five-to-fifteen-year contract with the owner. 

Some providers may also be inflexible in their 
·provision for the sale of the building during this 
time period. reqwrTngtne'omt ventur . ct 
t e en o any new owner. These terms could 
adversely a.fleet salability, especially if the ven· 
ture has not reached a point where profits have 
been achieved. 

Assessment of SIS providers 
Providing communications services to a divfilse 
group of businesses js a complicated tasKthat 
requires si nificant commitment to the indust 

e qualified provider will have expertise in 
voiceand data systems, systems installation, 
network management. marketing, and billing, 
as well as a.J<nowledge of rapidly changing 
technologies. It will also employ trained service 
techniciaris who will assume full respons1bil1ty 
for-maintenance and complaints. In this way. 
thertlana9er will not be distracted from prope1· 

.-·- ·- .. .. -·---·---·-· --- .... ~ ,, , ......... ,..,.._....,...,...-.-.. ,...,....i ____ . ..J _ 1 •• \. o \ . • • -
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provide assistance to STS users. 
The provider chosen should have access to 

r,.-, multitude of equipment and service vendors. 
\ , . provider with ties to any one manufacturer 

cannot objectively select and purchase equip­
ment which truly fits an application. 

Annual reports and balance sheets can tell 
the developer whether a provider will be capa­
ble of serving tenants for as long as they may 
desire service. A provider's financial resources 
are of the utmost importance in the selection 
process. An owner does not want tenants to be 
left without telephone service. 

Lastly, the manager should examine a sam­
ple menu of prices and services a provider pro­
poses to offer tenants (Figure 1) and determine 
if they are competitive. The marketability of pro­
~osed services will ultimately affect project 
prol1tab!!!!Y. Tenants will not subscribe to an 
in-nouse. shared service 11 1t 1s more expensive 

than service they can get on their own or if jt 
does not offer the features they most want. 
-Shared paper shredders, video teleconfer-

encing, or elaborate "bells and whistles" on the 
system are fine, but most businesses are look­
ing for reliable telephone service. 

Conclusion 
Instituting shared communication services for 
tenants in new or existing properties is becom­
ing more and more commonplace. As this 
occurs, ~gs not offering high-tech serv­
ices to tenants ma~ lack the competitive edge 
increa§tnglyllecessaryio..roaoy of today's soft 
reafestate markets. ~ 

-Dwners who respond to market demands by 
contracting with an expert professional STS pro­
vider, one committed to providing good long­
term telephone service. should find favorable 
tenant reactions and positive project profitability. 

- -

0 00 
I . COMPU.:i: l!j KS 

Especially during the leasing 
·phase. an on-site business 
·information center, ·such as 
this one created by Inte­
grated Business Systems in 
Atlanta. provides a one-stop 
center for presentations 
and purchases of equip­
ment and shared services. 
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educe costs and 
generate re-Venue with 
· · telecommunications 

BY STEPHEN G. WUEST, CPA, 
AND MELVIN T. GERTZ 

Financial managers are con­
stantly faced with the pres­
sures of running a cost effi­
cient organization, and must 
look for new and innoyative 
wa~s to reduce costs and gen­
era e revenue. 1 elecommunica.: 
flans can provide the financial 
manager with opportunities to 
savts:'money and produce in­
co'J:tre. Ideas such as disposable 
oI'iiispensible telephones, call 
tracking systems, and pay tele­
phones can all become impor­
tant steps to improving the fi­
nancial health of an organiza­
tion. 

W th never-ending pres­
sures to reduce costs and 
operate more efficiently;· 

healthcare financial managers 
should periodically review the or­
ganization's existing telecommuni­
cations equipment and services. 
There have been, and will contin­
ue to be, rapid changes in technol­
ogy being marketed by a prolifera­
tion oftelecommunication vendors 
touting a vast array of equipment 
and services. 

Admittedly, this explosio_nj.n 
the telecommunications industry 
is not onl responsible for man 
innovative r · s; 
it as also caused a significant 
amount of confusion and uncer-

• "' ~ •• ... ' • , ' l - • - -· •• 

tainty for many healthcare Otgillli­
zations faced with making tele­
communications decisions. · 

-Some of the concepts discussed 
will provoke new ideas or resur­
rect old ones that may reduce tele­
communication costs, improve ser.: 
vi~ls, or generate new 
sources of revenue .. 

Many healthcare organizations 
have probably investigated some 
of the topics discussed here. For a 
variety of reasons, a decision may 
have been made that these ven­
tures were not in the best interest 
of the organization. However, in 
the past few years, the telecommu­
nications and healthcare industries 
have changed markedly. 

As a result, some of the con­
cepts presented, even though they 
may have been previously consid­
ered and rejected, should once 
again be evaluated. Competitive 
pressures in the marketplace, 
changes in pricing structures, 
product enhancements, and so on, 
may now provide sufficient incen­
tive for an organization to imple­
ment new telecommunications-re­
lated products and services. 

COST REDUCTION 
OPPORTUNITIES 

RENTAL VERSUS PURCHASE. 
For those organizations presently 
renting equipment under long­
term agreements or month-to­
month leases, the hospital may be 
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paying much more than necessary 
for the equipment. Even if the 
equipment is not state-of-the-art 
or will be replaced within a few 
years, a financial arialysis may in­
dicate that purchasing the existing 
equipment is an attractive alterna-
tive. :; 

Such a purchase can be ag..&!:_es- - ; 
sively negotiated. Vendors have . 
oeen known to waive termination • 
charges associated with long-tex:m : 
contracts. and significantly reduce I 
the pur~Ji,ase price, rather than 
risk dalliaging the relationship 
and losing the eventual sale of a 'i 
new system. Because it is a ve~ --::=-=J 
competitive markeq~lace, the hos­
p1tal may have more leverage than 
realized. 

PURCHASE OF SINGLE LINE 
TELEPHONES. For organiza­
tions renting single-line tele­
phon.es in conjunction with an on­
site service, consideration should 
be given to pur~hasing these in­
struments. A financial analysis 
may indicate a rather short pay­
back period. If the decision is 
made to purchase an~ther system, 
tnese single line instruments typi­
cally can be reused. , . 

MOVES, ADDS. AND ~· ;;., ' 
CHANGES. The quantity of re­
quests for telephone equipment 
moves, adds, and changes (MACs) 
are generally much higher in a 
healthcare environment as com­
pared to other industries. Some 
hospitals are paying thousands of 
dollars every year to have their 
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1endor perform these services. In 
many instances, significantjiall-

f ings can be realized by transfering_ 
ah or a portion of this function in­
h~,_A financial analysis of this 
alternative should be performed. 
At a minimum, it should be ~ 
nomically justifiable to require 
hospitfil personnel to perform t~e 
software changes. 

INH @USE SYSTEM MAINTE­
NANCE. Beyond handling daily 
requests for MACs, larger organi­
zations may want to consider 
transfering all telephone mainte­
nance inhouse, thereby relying 
only on the vendor for special 
projects for emergency situations. 
This. obviously assumes the orga­
nization is willing to accept a ma­
jor responsibility. However, when 
compared to vendor maintenance 
contracts, which can be very ex­
pensive insurance policies, assum­
ing the responsibility for inhouse 
maintenance can often be justified 
for a variety of reasons, including 
the financial incentives. 

EQ UIPMENT PILFERAGE. 
Some patients, visitors, and em­
ployees feel that free telephones 
are a fringe benefit of staying, vis­
iting, or working at the hospital. 
Hospitals are continually replac­
ing telephones that have been pil­
fered from patients' rooms, eleva-.' 
tors, hallways, and so on. Over 
time this pilferage can become an 
expensive situation. One method 
that may help to reduce theft is to 
slightly modify the modular jack 
on the telephone handset and wall 
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cords so they cannot be so easily 
removed. 

Another innovative approach is 
the use of disposable or dispens­
able telephones that are sold to 
the patients upon being admitted 
to the hospital. These are low cost 
instruments that the patients can 
take home with them. These tele­
phones provide an added advan­
tage of reducing the possibility of 
spreading disease through tele­
phone handsets. 

EQUIPMENT AN D SERVIE:E 
INVENT©RY. A physical inven­
tory of all telephone equipment 
and services that is reconciled to 
actual billing invoices can often 
produce interesting results. It is 
not uncommon to find that an or­
ganization is paying for equip­
ment, and sometimes services, that 
were disconnected or removed 
several mon ths or years ago. If 
this situation does exist, the orga­
nization may be entitled to a cred­
it from the vendor. 

SERVIGE C©NTRAETS. If 
possible, the hospital should try to 
negotiate long-term maintenance 
contracts with escalation clauses to 
minimize increases in mainte­
nance costs. These contracts are 
generally easier to negotiate if the 
equipment in place is fairly new. 
Large increases in maintenance 
diarges are a.lactic used by some 
vendors to force an organization 
into buying new egm12ment be­
f0re iti~~ 
-a§NTRAGT REVIEW. If the 
hospital has purchased telephone 
equipment or services in the past 
few years, it may be worthwhile 
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to review the original purchase 
and maintenance agreements to 
determine if the terms c.nd condi­
tions are still being satisfied. For 
example, a vendor may notify all 
of its customers that an across-the­
board increase in maintenance 
rates of 10 percent will occur. The 
contract, however, may limit rate 
increases to 5 percent. If the hos­
pital is not policing its contracts, 
the higher rate may prevail. This 
situation happens more frequently 
now that computerized invoicing 
systems are used. Contract reviews 
must be performed to ensure that 
the organization is reaping the 
benefits of a well-11egotiated 
agreement. 
TELEPH~NE ABUSE. Some­

times employees will spend an in­
ordinate amount of time making 
personal calls or have their em- ·; 
ployer subsidize their long dis­
tance calls. These actions result , 
not only in loss of productivity, ' 
but also higher local and long dis­
tance calling costs. A number of 
approaches for minimizing this 
abuse can be used, beginning with 
stringent J?Olicies prohibiting the 
use of telephones for personal use. 

Other measures, such as assign­
ing restrictive "cl~ses of services" 
to certain telephon;es (for example, 
only local calls permitted) or the 
installation of call accounting de­
vices can also be pursued. Many 
such devices are :available in the 
marketplace today that can track 
outgoing calls from a specific tele­
phone. These devices ~an record 
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1the number, length, and cost of 
/the call. 

REGULAR TESTING <DF FA­
CILITIES. Organizations with 
on-site systems generally have 
several incoming and outgoing fa­
cilities (in/out trunks, DID trunks, 
WATS lines, tie lines, and so 
forth). If possible, these facilities 
should be tested on a regular ba-

isting facilities and the purchase 
of new systems. 

UNIFORM CABLING P.!,..AN. 
Any time telephone cabling is re­
quired in a renovated or new fa­
cility, a uniform cabling plan 
should be implemented. A uni­
form cabling plan consists of the 
same number of pairs of cable to 
every telephone station outlet 

//Telephone syste11ls can 
now- be view-ed as 
both a cost and 
revenue center." 

sis. It is not uncommon to have 
problems with these facilities re­
sulting in out-of-service condi­
tions that may go undetected for 
extended periods of time, while 
the hospital continues to pay · 
monthly charges for less-than-ade­
quate service. 

TRANSMISSI©N FACILI­
TIES. Investigating alternative 
transmission facilities may be ap­
propriate for those large, multi-lo­
cation organizations using several 
tie lines and data circuits between 
locations. The use of T-1, fiber op­
tics, or microwave facilities may 
be economically justifiable and 
provide additional benefits to the 
organization (high speed transmis­
sion, expansion capacity, video 
transmission, and so forth.) 

CQ)S~CE 
OPPORTUNITIES-~-

Several cost reduction opportu­
nities can also be interpreted as _ 
cost avoidance opportunities. 
Therefore, the topics discussed be­
low primarily address two situa­
tions: the major expansion of ex-

(genenlly four-pair cable) with 30 
to 50 percent spare cable betwegn 
every intermediate distribution 
frame (IQF} a.nd....tbe main distr-ibuz. 
tion frame (MI2E), The incremen­
tal cost per foot of cable for four­
pair versus two-pair cable, and 
spare capacity on the IDF, is nomi­
narwhen compared to labor and 
material costs for additional cable 
alter renovation or new construc­
tion is comP-lete. 

'Although the vendor may say 
its state-of-the-art telephone in­
struments require only one pair of 
cable, it may be advisable to in­
stall four pairs. Foresight may pre­
pare the hospital for new technol­
ogies to be implemented in the fu­
ture. A good possibility exists that 
these tedmologies may piggyback 
on tne existing telephone cable 
thaf is already installed thro~h­
out tneentire facili.ty. 

"WIRED F©R" CAPACITY. 
When purchasing a new tele­
phone system or upgrading an ex­
isting system, plan for a sufficient 
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amount of "wired for" capacity. 
Wired for capacity provides addi­
tional room for growth over what 
is actually operational at the time 
of system installation. If the sys­
tem is not sized properly with ad­
equate growth capacity, the orga­
nization may quickly reach the 
point where adding the next tele­
phone will cost thousands of dol­
lars because an additional cabinet 
or module is required. Adding 
system capacity after the system i:;; 
mstalled can be 20 to 40 lpercenL 
Il.!.Q.re expen sille-than-i-Relttd.i-ng--i t 
in the initial purchase price. 
- GUARANTEED UNIT 
PRICES. Most telephone system 
vendors have at least two, if not 
more, types of pricing for their 
products. The two most common·; 
types are 12re-cuto~UUld...P-Q?t-cu_t-
0ve~ricil}g,. Following the system 
~toyer (the actual day the system 
goes into opei:ation), pricing of ad­
ditional equipment components~ 
teleE_hone,,~ets, and so on, could 
be20 percent greater than it was 
prior to cutover. This practice is 
co_mmon in the industry. 

The best 'way to protect the or­
ganization is to negotiate guaran­
teed unit prices in_the_p.u@.ase 
agreement for 2 certrun._p_eriod of -- ·-·-- -tl~hese guaranteed prices are 
especially important if any major 
modernization or construction 
projects are planned for the near 
future. At a minimum, futwLJis­
counts off the then-current list 
pnces for additional e_9.Ui£m~_!, 
components, and so fortn shq_µld 
b~~.8.Q,lli!ted. Once the telephone 

.system is installed, the hospital is 
then a captive audience'. 

PURCHASE AND SERVICE 
AGREEMENTS. Never sign the 
first purchase-of-service agreement 
the vendor submits. Try to negoti­
ate first. Few vendor-prepared 
contracts provide equal protection 
for both the seller and the custom­
er; most have a tendency to be 
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ewhat one-sided in favor of 
."the vendor. 
"-·.;· Reputable vendors should have no problem with negotiating a fair 
~Ind equitable agreement. Large 

slephone systems will cost sever­
f hundred thousand dollars and 

.ifherefore provide the hospital 
A~Hh a remarkable amount of le­

\lerage in obtaining guarantees or 
. Oncessions from the vendor. 
. :1~ 
~- . ~,~ 

ftEYENIIE GENERA:r~ 
f PP©RTUNID_ES_ 

( ''fhe costs associated ~ith pro-
. \'{ding telephone service have tra­
. dttlonally been viewed as an oper-

~,. IHng expense. Divestiture and 
~r. rarid advances in technology ha~ 
:;'{ rirovided many organizations with 

':,,_·': fle opportunity to Of.?erate .the 
:\ h!lecommunications department as 
·1~:~· I )'~~-<;_enter QI.._at a minimum, 

'<; ·•• H@lferate rev~Q\l..es to help offset 
:~:.,;; Wl\at is generally a significant.Qp..::­

'.·\t~ fi;!ttn.g-~xp:nse. As part of the in­
·T:.·i·· YC!lltlgation mto the ideas present­

~· ( td below, a review of 19cal, state, . --·~~ .. •rd possib~y Federal regulatiQnS 
: ~l)~Uld be mch.~.ed. These regula­. vr~ may affect how these ser- . 

.~s are provided .. 
PHYsrcrAN ANSWERIN...G 

~l!RVIC~. Almost all physicians 
\llt~ 11.n answering service. Recog­
l\lklng that systems are required to 
Ir-Wide this service, hospitals 
It \\l\J.ld be in a position to offer a 
hi~h quality, reasonably priced 
lt~tvlce, tailored to physicians' 
l\'~d.s. In addition to generating a 
I\\\) flt,' this service has another ad­
\'~\\tage: it provides one more tie 
'\'\~een the hospital and the phy­

lt ~l4'n. 

~\ llBSALE OF L@NG DISTANCE 
\; t\l VICES. In general, as the 
\~\lurne of long distance calling 
\~ffic increases, the average cost 

\~\" tninute for calls decreases as­
J\\\\\lng the calling facilities a;e 
\'\\\perly configured. For those or­
~~\\ b.ations with on-site telephone 
~~\~ms, the resale of long dis­
~\\\.~ calling services to patients, 

doctors, students, or other tenants 
of their facilities presents another 
opportunity for generating reve­
nues. 

An administrative burden is as­
sociated with selling these services 
(for example, billing and collec­
tions). However, this effort can be 
significantly reduced with the im­
plementation of appropriate sup­
port systems . 

SHARED TENANT SER­
VICES. Beyond the resale of 
lorlgCITStance services, the hospital 
may want to consider becoming a 
full service telephone yendor,. pro­
viding local calling se.r:tic-e-and 
telephone e ui 2l)l.elli. This strate-

o v1ously assumes resources 
are available and committed to 
support this activity. Physician of­
fice buildings, student dormito­
ries, retirement communities, clin­
ics, and so on, are many times on 
the hospital campus or in the im­
mediate vicinity. Providing a fulL 

. spectrum of telephone services to 
tnese facilities presents an excel­
lent opportunity to operate the 
telecommunications department as 
a profit center - , 
!> AY TELEPH©NES. Strategi­

cally placed pay telephones can 
generate a significant amount of 
revenue for the organization. 
However, purchasing and main­
taining pay telephones can be 
very expensive. Generally, several 
low traffic (low: profit) areas exist 
where these telephones should be 
installed as well. Before taking on 
this responsibility, the hospital 
should attempt to negotiate receipt 
of a larger percentage of the reve­
nues from the local telephone 
company. 

CONCLUSION 
A variety of ideas have been 

pres~~d. However, the exten~n 
organization can benelit from im-
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plementing any of these ideas is 
greatly dependent u2on the hospi­
fiiI's u!'ique situatioit. As these 
iaeas are evaluated in more depth, 
additional considerations must be 
addressed before a final decision 
can be made . 

For many years, telephone sys­
tems and service have been taken 
for granted. In the new environ­
ment in which hospitals operate, 
the telecommunications function 
must now be viewed as both a 
cost and revenue ce~ter, fully de­
serving of managerial attention. D 

Reprints of this article are available 
from HFMA. For information call 
Becky Means at (800) 252-HFMA. 
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To help you ·unders(and rhe new 
ux law, rhe IRS h:i.s rwo new 
publicarions. Publication 920 
expl;iins changes affecting 
individuals and Publication 921 

explains changes affecting 
businesses: Both are free. Ask fo r 

one ar any IRS office or c:ill rhe 
IRS Tax Forms n~mber in your 
phone book. 
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